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<S4} improvements in ice confections 
and their preparation 



■S?S Hardened stabiltsaci ice 
eetkmsci * ersted 
of ice crystals, edible fat particles and 
aqueous syrupy prose, shear-frozen 

f 5 5 \ f tf< > 1' it 

temperatures of about -8°C to -13X, 

st J sorrtata 
sugars, sugar alcohols or other bw 
nioiecuiar weight materials in amounts 

ten! to n ' -< - 
weight disaccharide, with overruns of 
I40%orrr 

at -18 !: C expressed by log H » O.SB or 
Jess: the confections though storsbie m 
■ he o'ssp-ttrie;;e. have sating ■'juaiifes 
analogous to those of soft-serve ice 
cream when eaten cih-sct from the deep 
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SPECIFICATION 

improvements in ice confections and processes for their preparation 

S This invention relates to ice cream confe s a < r 1 5 

confection compositions arid their preparation. 

M , ! } h ! >■ tl 

3 ar - im < x > oP 'C t a ^ a ' ^ 11 " 

Cm pc pi I ujt 0* e- cms^ , ccsl ^ -a - , -a^mUs t * • c n for 

ays io 

b^se,en.« ' r-. r <■< - • o a r r , -> a > <-h 

machinery at th place » id an onsurned. This need fc » 1 - ' etetedwSth 

tier )ohr m , Mi ' x,nr 

15 keeping qualities: it becomes very hard on deep-Kren sto - ■ **> Vf '"' 15 

quickly. 

By this Invention we provide a stabilised ice cream confection which has; beer; hardened., i.e. equilibrated 
m deepfreeze -r- r«r - " t - colder {although hardening can aiso be carried out at « -25*0, 
,n y( v r i ~ > p to s iog H measurement (as 

20 

Wefml t * °a ertfmqtctnc n t ( its 

strikingly similar to "soft-serve" ice cream whan it is eaten directly from toe etesp-freese, i.e. storage at about 
-ig'C.its ' no m <> and t t .-, characteristic:; when used lathis way proveto be acceptable to consumers 
ip. 3 similar way to the acceptability of soft-serve ice cfeam.The product has the advantage tee' it can he 
28p«jpar< 1 rider ciean and ,c< ^u 5 25 

srdfse with -'-en! ! 

Dies '''horofore, it represents > 
"Ico cream confection". In this context, meansa co> '< 
ice crystals, fat particles end a syrupy aqueous phase, which has been agitate* » ' si **r 

* normally .in the range B*14%> e.g. about 8% by weight, 30 
„ a > , srnetsrs of rmui r ' ' i f < ' r 1 

nTiaa'il. -a 1 a - <o, 'e a d-pH >f D.85 Of less, preferably 0.S4.75 or even less, e.g. 0.5 but greater 

than 0.1. 

The overrun of an Ice cream confection according to the Invention should preferably ha vothm the ranpa 
35 v ?o ^ ' * 35 

• referred. 

We have surprisingly found that to certain embodiments of the invention it helps ready achievement of toe 

>d ,f cream jnfuction at about -10'C or 

It. N ' i i o . > m 1 <■ s ^ d rV 

, , ; ! <- 40 

praetfee, s.o. as Jo am- ir*nr haeztne. aeration and \fa aim its araam 

v o , a -> a" t iMi cc a -=0- r -< n be used, Furthermore, the ice cream confections 

d n t tf nt f v loi 

' A ! i t ^ r ^ 

45 ebadde, e.g. abt bout 58-4 45 

' i Ice camera of tire :ce cream confections ( - IS C is than preferably less than •> r often toss 

than 44%, e g. in the mage 4 mHba i. example 42%. 

Accordingly, the ice cream confections can Pa aonvaraentiy tormaiated using greater than normal rmemmes 
of fmealnq coin! deoresaanta amah as supars or si;gar alaohais. e.g. sucrose, glucose, fructoae, ie.p. as invert 

Hi i r r /t 50 

vt t rm ti- a< He uer t i " i ' m d r 

It j rt ,, , -j^p t Wj „ssd ofatn ik d' mac ho n iuf e 

Sddidvea and tlavraoatnta le.g.imh ot other deaaer! ' t r I are capable of t 1 I vadadom form no 

*5 -k, r da nov *v o h 5 ^'"; * ft" 1 1 ' T " 55 

It cen be aaea that many of f stabilised ice erean; eori?paaitions according to the present invention are 
j < t v. i >st ^ - 'p ! m aq 1 ' ' i 

■• > ■ > , * t n o a ~t i e t 1 i to -IS'C and hardened 

^ > r t end contain sugars and. or sugar alcohols end/or other low moieeuiarvveight 

, < + j 1 SO 

tt ^ O, .■ <• ^ overruns o f !40%or mote, and at - lb d exhibit hardtiesses oi log H -== O.Sa or less, ,,w 
the log H measurement is oafleed and performed as doscrlbsd below!. 

r or y the v o aiso provides a process tor preparing an ice cream confection, which comprises 
shear-dreariing an aqueous confection mix containing dispersed edlbie fat end sugars and/or sugar alcohols 
85 and/ or other low molecular weight materials of m.w. *600 in amounts mofarly equivalent to a coucemrgtlpn ..65 
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of diseccharias greater than 32% by weight aerating the mix to an overrun of at least WCO:,. and hardening 
Mi extruded ice cream a; -20T or coider, to produce a hardened Ice cream confection having a hardness 
or g H - 0,85 or 'ess 

i - - - on. is ilu 1 > D bee by the 

5 foifowmg or an equivalent test method. § 
Apparatus 
The fmtron 

U;;; log Hf ; re merits car atusin nstror sai Tester mod 5 Tr ^ ' < 

he !nst - > s by 3 ther statica control tent raiure cabinet, wh 
10 operator! between s temperature range of 4-20S e C an« -?0°C The colour temperatures were obtained by to 

v nwct^d 

to the back of th cabine The ice cream sam 1 <- controll 

, , i onn^s ec to -nabfe easy remova! of the ioad ceil, it 

was aiso fitted with a glass window pane! so that observation of the sample deformation etc. during the 
15 measurements was possible. 15 
Measurement 

Tt ' irden t f ta -18*0 coid room for a b an* 

nvasurnmcm ecarri sm pies were 40 ron Measur 

were oniv carried out whan the sampie temperature was wJtfc!n±Q.2*Co! '18°C, as measured with 3 standard 
- , v s probe 2 a 

The saropteofice oreamwas placed on a platform, which was secured to the sensing taWe of the tostroo with 
revert mo ' 1 - ' ' i t contains - 1 > 

jrough which th earn was fo i US mm) was pi ^adth ough 

i i' p ( - ' t ' w ' < "< 1 

25 wa 3 Rti «( t iu H m i das a 28 

logarithm, tog H. 

?articuiar and non-Simstafive embodiments of the invention wiSi be illustrated further by the hjljowrne 
EKAMPLSI 

30 An Ice cream confection vm farmutetsti a* Mows: 30 



35 





^weight} 


Spray-dried milk powder 


mi 


Whey powder 


1,11 


Sucrose 


14.12 


Glycerol 


5 


MaltoctextrtnidO OS} 


2.52 


Butter 


7.45 


Dl-gh 


0,45 


ei l gam 


0.2 


: v M M < r 1 ~" 


*fs) 0.03 


■Csrrageenan) 




Dairy colour and flavour 


0.035 


Water 


to 100 



35 



40 



45 



i i i i < * it w< y t - i 

Overrun? » 170%: 
Extrusion temperature -12'C. 
After the extruded product had base - > > < at - overnight, mease rseteet as described shove 
showed that its lots H a' •■ 18' ! C was 0.70-0.02 
The o- oducr of the Exempts had good stability and wasa fhrn hardened ice cream after despereeee storage. 



55 be: is 



snmpt=oe t the beeo-h eszss i yeod mouthfesr flavour and t \t characteristics. 
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Example No.: 


2 


3 


4 


Spray dried skim ttiifk powder 








Whsy powder 


i % 


1.1 % 




Sucrose 


14.12% 


14,12% 


12 % 


Glycerol 


3 % 


1 % 


1 % 


Dextrose rnenohydnete 


3 % 


6 % 


7 % 


hlahodeKirin {40 Dei 


2.82% 


2.82% 






S % 


8 % 


8 % 


Mono 'digiyeeddos of palm oil 


0.45% 


0.45% 


0.45% 


{Admui MGP, Food industries 








Ltd.. Brombofough. England) 








Locust bean gusn !LBG; 


0.2 % 


0.2 % 


0.2 % 


Carrageense i'Carrag-ii ?7m 20'; 


0.03% 


0,03% 




'Trade Marki 








Dairy colour sod flavour 


0.03% 


0.03% 


0.03% 


Wafer 


to 100 


% in eacf 


case 



The textcm! and organoleptic^ similar to Those obtained in exam- 

25 pis 1 : overruns used wars iw%-17Q% extrusion temperatures -10° to -12*0, and hardness levels 
obtained correspond to log H in the range 0.7-0,8, 

EXAMPLES* srid* 

30 Further isa cream u* t i j ^ wens prepared - < the preceding = t i s 2-4 but 'i m tS t as lob 
lows: 



Spmv dried skim milk powder 
Whey powder 



Fructose 

Dsxts >s« no t 1 
Corn syrup (40 DE) 
Giyssrol 

Invert sugar (75% solids; 
Coconut oil 

Mono/Dlgiycerictes of palm oil 

locust bean gum (LSG5 

Carrageenan 

Dairy notour and flavour 



S42% 
1.11% 
14.12% 



0.4fi% 
0,2 % 
0.03 to 



e obtained to those of Examples 2-4. 



1. A stabilised Ice cream confection which has been hardened fas hereinbefore defined; and vvhioh nas a 
tot \ ' u i spM?tn ^Hi =">ur "i i n f 

2 , r v.- ~ 5 m ^ ) i 1 ' \ f c the log H nee- - < t'^ if 0 7b 

3. An ice cream confection according to eiasrn 1 in which the log H measurement if in the range O.fj-0.75. 
) 4. V •>« - i i - » 1 50 

5, An les cream con - n which ins pverain is at leas! 14S< 

6. An icecream confection according to claim 4 inwrjich the overrun is at least 150-%. 

7 An ice cream- confection according to claim 4 In which the overrun is in the tsnge 1 80-175% 

ru'ectioo according to any preceding claim: vtoic-i has been extruded et a temperature 



85 colder than -3'C. 



eh 



y. An ten craam amotion according So claim 3. which has b»er> extruded at 3 temperature tn the range 
beicw -8" «s -13-C, 

10. An ice emarn confection according to claim 8 which has been extruded a! a temperature In the rsnoe 
•UT-C 10 -lire. 

5 > f tin n -i 1 s , 

scorer- it vi wit i I i i i* more than the molar 

equtvafent at ; ' i > a ? > 
12, \ m i i ! i t ! i s cm of at least 

10 13 An ice cxmm confection atatt d g f < f i « 1 1 i , t of at least V- 

36' r disaccfimido, 

14. An vf i it of 38 

43rcd;;;aechodOc. 

V \ i i i<i v weignt, 

15 16. An cream confection according to claim 11, containing glycerol, sorbitol, fructose or invert sn«or. 1: 
37, An ice cream confection according to any preceding claim, which nasan ice content ",4a 
weight at -18'C. 

iS Anic ream onf i i o claim 17, which has an t I y weight at 

-18"C. 

20 A a nection a In .in vhich has ar< Ice rc-nta i rang SI U , < 

\ i ream con vl h has a nten jo a at 18 

2 V A proceed of producing an lee cream confection which ccmprfeec hardening las heminbemre defined; 
■sice n << o -i- 1 trdsn ^hichat feef 
25 defined; of m most 0.35. 2< 
22 A emeess according to claim " ; in which the Ice e: earn Is hardened to a hardness as dehneo in i i 3 
orS, 

23. \pra jim 21 , wherein the See© crea cs define 

any one of claims 4 to 18. 

38 24. An «•«• w s jsrsinbefore described with respect to any one of tha at 

Examples. 

25. A pre l £ urding r ibstantiaSS f - ny one of the 

Example* 
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tt mperatures and/or packageable 
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one or more stabilizing agents, flavoring agents 
or coloring agents. The proteins are provided by 
dairy n >ducts or skimmed ^ f 
ve -sbie oil with a very low freezing point. The 
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weight sweetening agents such as dextrose 
and/or fructose, invert sugar and glucose syrup. 
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La presents invention concerne un dessert glace* 
Le dessert glace selon 1* invention est du type comprenant 
essentiellement des protexnes d'origine iaitiere, des 
matieres grasses, des agents sucrants et un ou des agents 
stabi lisants. 

Le dessert glace salon I' invention pourra, selon 
les besoins, contenir des agents aromatisants , des agents 
colorants ou des inclusions comestibles. 

Ces produits sont habitue I lenient obtenus par 
congelation des composants ci-dessus enonces et leur 
conservation 1usqu*a consoiBmation suppose le maintien en 
fro id negatif, la temperature de congelation pouvant aller 
jusqu'a rooins 18*, et aseme moins 24* centigrades. 

De ce fait, les produits obtenus sauf a subxr une 
periode de rechauf feaent, presentent une consistence 
part icul ierement dure qui empeche leur consomrsaticm 
immediate et rend leur division a la cuillere impossible ou 
du moins difficile. 

Dans le cas de portion importante, iorsque la 
portion n'a pas ete entierement consommee, sa conservation 
apres rechauf fement pour division, suppose une recongelation 
qui a des incidences sur la structure du produit avec 
realisation de gros cristaux donnant en bouche un gout 
acqueux et une texture plus dure et presents des risques 
bacteriologiques . 

De plus, ces produits apres de-congelation jusqu'a 
temperature de consonunation perdent une partie de leurs 
propriates de stability et de leurs quail tes gustatives. 



2745153 

2 

L'art anterisur a propose des solutions ; 

Le brevet GB 1563191 se propose de realiser une 
crime glacee qui est calllerable a temperature de 
congelation et dont la composition contient a la fois des 
agents stabiiisants et des produits du type glycerol qui 
abaissent le point de congelation. 

Le brevet GB 201918? d6cr.it une preparation 
analogue au brevet precedent dans lequel outre les 
stabiiisants et les produits du type glycerol >; jge? 
sucrants utilises sont des agents sucrants a faible poids 
molecule. ire du type sucrose, glucose, fructose, sucre 
invert! qui entrent dans la composition pour leur capacite a 
abaisssr son point de congelation. 

U est apparu que frequemment les stabilisateurs 
doivsnt etre utilises dans de belles proportions que la 
perception en bouche et ie gout du produit obtenu peuvent 
§tre alterSs de meme que son aspect qui peut devenir gommeux 
avec un gout de gras, 

De meme, 1 ' utilisation d'agents sucrants a faible poids 
fiiolecuiai re peut affecter le gout du produit si la 
composition des agents sucrants n'est pas etroitement 
maitrisee. 

Les polyols ou glycerols utilises pour abaisser le 
point de congelation presentent en outre 1 ' inconvenient de 
n'etre pas digestibies par 1 ! horome et d' avoir des effets 
laxatifs. 

La presente invention vise a obvier a ces 
inccnvenients tout en per&ettant la realisation d'un dessert 
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1 glace cuilierable a temperature de congelation et 

susceptible d'etre conditionne en recipient sous pression. 

Ce resultat est obtenu par une selection de la matiere 

grass© d'origine vegetale a tres bas point de fusion et par 
5 la selection d'un melange de mati&res sucrantss specif iquss 

a faible poids moleculaire et par melange avee des proteines 

d'origine laitieres. 

h cet effet, le dessert glac6 selon 1' invention 

dont la composition comprend des proteines d'origine 
10 lai tiers, des matieres grasses., des matieres sucrantes et un 

ou des agents stabiiisants se caracterise essentiellemeht en 

ce que ; 

- les proteines sent apportees par des produits lacto- 
reaplaceurs d'origine laitiere et/ou du iait ecreme 

j. 5 coraprenant 20% a 40% de proteines par rapport au produit 
brut 

~ la mati4re grasse utilisee est une buile d'origine 
vegetale a bas point de fusion ; 

- les matieres sucrantes sont un melange d' agents sucrants a 
20 faible poids moleculaire, ledit melange comprenant dextrose 

et/ou fructose, sucre invert! et sirop de glucose. 

Suivant une autre caracteristique de 1' invention,, 
le melange de nsatiferes sucrantes eotaprend ; 

- dextroses et/ou fructose,. 
„ r - Sucre invert! , 

- sirop de glucose, 
et dans lequel, 

- le sucre inverts, a un pourcentage d ' inversion egal sieve 
par exemple egal a 93 plus ou stoins 3 ; 
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1 - le sirop de glucose a un dextrose Equivalent de I'ordre de 
70% par example compris entre 69,7 et 73,7%. 

D'autres avantages et caracteristiques de 
1' invention apparaitront a la lecture de la description ci~ 
5 apres de I ' invention et de son precede de mise en oeuvre. 

Le dessert glace selon ^invention est du type 
realise par un melange de proteines d'origine laitiere, de 
matieres grasses et de matieres sucrantes. 

Ce melange est destine a etre eongeie apr£s realisation et a 
10 etre distribue en etat de congelation au consoaunateur , soit 
en portion individuelle, soit en ration a diviser en 
portion, soit en emfoallage sous pression. 

Le produit selon 1 'invention peut egalement etre distriSpue 
sous forme liquid© traltee UKT et etre sounsis a congelation 
15 par 1 "utilisateur. 

La di'ff iculte a solutioener est : 

- pramierement de realiser un produit qui dans la plage de 
temperature de raoins IB" centigrades & mains 24 s centi- 
grades, soit a la fois suf f isamment souple pour etre 

20 cuillerable ou passer sous pression au travers une buse 
d*un recipient dans leguel le produit est cond.it ionne en 
pression .: 

- deuxiememeni, de realiser un produit stable physiquement 
pendant le temps de consommation tout en presentant les 

25 qualities organcleptiques d'une glace. 

L * idee de depart a eta de jouer sur les trois 
compos ants f ondamenta us , sucres, matieres grasses et 
proteines.. sur leurs pourcentages relatifs et sur la nature 
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1 des aits eomposants et/ou des ingrgsdients de phacun d'eux 
afin d'abaisser le point die congelation du melange. 

II est apparu que les ingredients protelques ont 
une influence essent iel lement sur la stability et la texture 

S de ia glace, notamment en sortie de buse lorsqu'elie est 
conditionnee en recipient sous pression, 

II est apparu que la nature des ingredients protelques, iait 
ecreme ou lactoremplaceurs, le taux d» incorporation et la 
composition dss ingredients protelgues ont une influence sur 
10 la texture de la glace & temperature de congelation. 

II est apparu au cours des essais que le taux 
d' ingredients protelques devait etre eompris entre 8% et 
15%. 

En-dessous de 8%, la texture du produit est bien fluids mads 
35 celui-ci manque de terms et de stabilitfe. 

Au-dessus de 15%, le produit est trop ferme. 

Dans la fourchette de 8% a 15%, le produit rests malleable 

an etant plus ferme si on augments le taux de protelnes, 

Les produits protelques peuvent etre constitute de 
2P lactoremplaceurs seals ou d'un melange de lactoremplaceurs 

et de lait ecreme en poudre ou de ce dernier ingredient 

seul , 

Avantageusement, les lactoremplaceurs sont des 
produits en poudre d'orlgine laitiere composes principa- 
2^ lement de protelnes d'orlgine seriques et comprenant 201 a 
40% de protelnes. 

Les pourcentages mentionnes sont dc-nnes de poids en poids. 

Differentes matieres sucrantes ont ite testees en 
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ramplacement du saccharose, ces matieres ©tar.t de poids 
mol&culaire plus faible pour abaisser le point de 
congelation, 

Trois types de melanges de matieres suerantes ont ete 
determines a cet effet qui donnent sensiblement le m&me 
resultat au niveau de la texture cuillerable aiais different 
par la saveur sucree. 

Le premier melange ou premiere combinaison comprand 
un pourcentage total de sucres sxprimes par rapport a la 
forraule global e de 24,. 5% en matisres sSches,. dont : 

- dextrose ou fructose : 8,2!, 

- sucre invert! : 8., 2%, 

- sirop de glucose : 8/2%, 

Avec ce type de melange, la saveur sucree est asses 
acoentuee - 

Le deuxi&ise melange ou dauxieme combinaison 
presente un pourcentage total de sucres exprimes par rapport 
a la formula giobale de 20,3% en matieres seches dont : 

- dextrose ou fructose : 10,0%, 

- sucre invert! : 3,3%, 

- sirop de glucose ; 7,0%. 

Avec ce deuxieme type de melange, la saveur sucree est moins 
intense qu'avec le premier. 

Le troisieme melange ou troisisme combinaison 
d f agents sucrants comprend un total de sucres exprimes par 
rapport a la formula giobale de 20,3* en matieres seches, 
dont i 

~ dextrose pu fructose i 13, 3%, 

- strop de glucose : 7,0%. 
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I Le strop de glucose utilise a una composition 

hydrocarbonnee coraprenant environ 49% de glucose et 26% de 
saccharides . 

Le sucre invert i est caractiirise par un degrfe d' inversion 
5 eleve (pourcentage de saccharose hydrolyse ) de 1'ordre de 
93% plus ou ssoins 3%, 

Le sirop de glucose utilise presente un dextrose equivalent 
de 1'ordre de 70% par exesnpie compris entre 69,7% et 73,7%. 

La matiere grasse utilise© est I'un des principaux 
10 facteurs jouant sur la texture finale du produ.it st dans 
I* obtenticn d'une texture qui ne soit pas, a temperature de. 
congelation, trop ferme. 

Different® essais ont demontre que la matiere grasse a bas 
point de congelation la plus apte etait 1' huile de tournesol 
15 dont la solidification debute a environ moins cinq degree 
centigrades pour etre totals a environ mains vihgt cinq 
degres centigrades. 

Cette huile est caracterisee par un bas point de fusion. 

Less pourcentagas d ' incorporation optimum pour 
2q parvenir au resultat escompte sent compris entre 8% at 20%, 
En dessous de 81, le produit obtenu est trop ferine, ce qui 
notarament le rend impropre a un conditionnement en recipient 
sous pression, 

Au-dela de 20%, le produit obtenu est malleable ma is avec un 
?5 aspect fiiant et n'a pas en fooueha le gout d'une creme 
glacee. 

Entre 8% et 20%, plus on augments la proportion 
d ! huile de tournesol at plus la glace est souple et fluids 



11,6% a 10% f 
13,3%.. 
8,8%.. 

0,5% a 0,3%, 
49,0% a 49,1%. 



et plus elle a die corps en bouche lors de la degustation, 
II va de soi que atautres matieres grasses d* origin© 
vdgetale & caracteristiques 6quivalentes a eelies de 1 'huiie 
de tournesol sont susceptibles d'etre utilises. 

Une composition type du produit selon 1 * invention 
peut st re la suivante : 

- huile de tournesol : 16,5% a 18,5%, 

- la it ecrerae en poudre 
(ou iactoremplaceur) 

- dextrose 

- strop de glucose 

- stabiiisant 

- lait ecretne liquid© 
Suivant une autre forme de realisation de 

I* invention, ii est possible d'integrer a la composition dee 
polyois ou sucre aicool. 

A tit re d'exeropie, un sorbitol petit ■S.fcre ajoutfe dans sine 
proportion de 3 3 5% ; dans ce cas, la proportion de 
dextrose est de 10,3% a 8,3%. 

La raise en oeuvre des ingredients s ' effect tie en 
preparant tous les eonstituants sous forwe liquid©,. Is lait 
ecrejnfe iiquide et i'huile de tournesol. 

Les constituents liquides sont soumis a un melange a ehaud 

sous 1 'action d'un fouet. 

La temperature est portee j usqu ' a 50' . 

A cette temperature sont alors apportes le lait ecrerae en 
poudre et les stabilisants en poudre. 

Les stabilisants sont un melange de ssono et digiycericSes 
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1 d'aeides gras avec Eventual lement de la caroube , guar, 

carragh^nates, alginates, gel-atlfte, etc.. 

Les stabilisants sont choisis de fagon a adapter la texture 

et la stabilisation du dessert glace. 
5 Cet apport se fait sous agitation. 

Le flange est porte a une temperature comprise entre 65*C & 

70" centigrades afin de bien solubiliser les agents 

stabilisants. 

Les sucres sont alors ajoutes et la temperature est portee 
10 ou maintenue a ?0"C. 

L'extrait sec est alors a juste aux alentours de 45% avec de 
1 'eau, 

II est 6gaiement possible, de cue chauffer que le 
lait ecremfe liquide et d'ajouter I'huile de tournesol apr&s 
15 le lait ecrem* en poudre et le stabiiisant. 

La preparation est ensuite homog^nelsea au woven 
d'un polybroyeur pour obtenir une distribution homogene de 
globules gras de petit diametre. 

La preparation est ensuite souxaise & maturation pendant un 
20 terops variant de guelques heures a une nuit en froid positif 
par exemple a +3 4 C, 

Cette maturation peut s'effectuer conjointement a 
un brassage du produit. 

La preparation peut ensuite §tre surgeiee directement avec 
25 un foisonnement conjoint ou traitee UHT puis raise en 
recipient sous pression et surgeiee ensuite. 

La mise en recipient sous pression peut egalement 
§tre ef fectuee directeroen't apres pasteurisation ou 
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1 traitement UHT, la maturation et la congelation intervenant 
ensuite. 

La surgelation s'effeetue soit par la technique de 
la surgelation mecanique, soit par surgelation crycgenique. 

La conservation du produit obtenu s'effeetue en 
enceinte re£riger6e a temperature comprise entre moins 18 s 
centigrades et moins 24" centigrades. 

Le conditionnement peut en Sanction des conditions 
de commercialisation et d'eraploi etre effectue en pot ou en 
15 recipient sous pression, 

Les recipients sous pression peuvent §tre du type siphon ou 
du type bombe a pression. Dsns ces cas, un gaz faisonneur 
est injeete dans le produit, celui-ci est generalement un 
gas neutre du type protoxyde d' azote, 
15: un gaz propulseur, par example de 1" azote,, est egalement 
injecte jusqu'a la pression neeessaire dans le recipient. 



20 
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1 I. Dessert glacis dont la composition comprend des 

protelnes d ! origins laitiere, des matteres grasses, des 
matieres sucrarttes, an ou des agents stabilisants 
caracterlse en ce que : 

S ~ leg protelnes sont apport&as par des produits lacto- 

reaplaceurs d' origins X ait is re et/ou da lait ecreme 
comprenant 20 a 40% de proteines par rapport au produit 
brut ; 

- la matiere grasse est une huile d' origins vegetale a taas 
10 point de fusion ; 

- lee watieres sucrantes sont constitutes par un melange 
d* agents sucrants a faible poids moleculaire, ledit melange 
comprenant dextrose et/ou fructose, Sucre invert! et sirop 
de glucose. 

V5 2, Dessert glace seion la revendication 1 dont la 

composition comprend : 

- des protelnes d'origine lai tiers, 

- des matieres grasses, 

- des matieres sucrantes, 

20 - un ou des agents stabilisants, 
caracterise en ce que i 

- les protelnes sont apport£es par des produit s iacto- 
remplaeeurs d* origins laitiere et/ou du lait ecr©«e 
comprenant 20 a 40% de proteines par rapport au produit 

? 5 brut t 

~ les matieres sucrantes sont an melange d> agents sucrants a 
faible poids moleculaire, ledit ffi&lange comprenant : 
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1 ~ dextrose et/ou fructose 

- sucra invert!, 

- sir op de glucose, dans lequel Ie Sucre invert i a un 
pourcentage d ! inversion eleve de I'ordre de 93 plus ou moins 

5 3 et ie sirop de glucose a un deKtrose equivalent de I'ordre 
de 7S%, 

3, Dessert glace selon la revend ic at ion 1. 
caracterise en ce que : 

- les lactoremplaceurs comprennent de 20 h 40% de proteir.es 
10 par rapport au prodult brut. 

4, Dessert glace selon la revindication 1 
caracterise en ce que i'huiie v£g6tale est une huite a bas 
point de fusion, 

5- Dessert glace selon la revsndlcatioa I 
L5 caracterise en ce que 1' hulls vegetal a est une hulls de 
tournesol . 

6. Dessert giac& selon la revend icatlon 1 
caracterise en ce que le sucre invert! utilise se 
caracterise par un pourcentage de degre d' inversion Sieve de 

20 i'ordre de 93 plus ou snoins 3. 

7. Dessert glac4 selon la revend icat ion 1 
caracterise en ce que ie sirop de glucose a un dextrose 
equivalent de i'ordre de 70%. 

8. Dessert glace selon la rsvendication .1 
25 caracterise en ce que ie sirop de glucose a une composition 

hydrocarbonee comprenant 49% de glucose et 26% de 
saccharides. 

9. Dessert glace selon la revendication 1 et i'une 
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quelconque des revenaicatAons 2 a 8 caracterise en ce qu'ii 
comprend ; 

- huile da tournesol .: 16/5% & 18, SI, 

- I ait #cr§m§ en poudre 
( ou lactaremplaceur } 

- dextrose 

- sirop de glucose 
~ stabilisant 

- iait dcreme liquids 



11,6% a 10%, 
13,3%, 
8,8%, 

0,6% a 0,3%, 
49% a 49,1%. 

10. Dessert glace salon la revendica tion 3 
caracterise en ce que le melange d' agents sucrants presents 
un pourcentage total de sucres exprimes par rapport a la 
formula globale de 24,5% en matiares seches, dont ; 

- dextrose ou fructose ; 8,2%, 

- sucre invert! ; 8,2%, 
sirop de glucose ; 8,2%. 

11. Dessert glace selon la revindication 1 csrac- 
tferise en ce que le ■ melange d> agents sucrants presents un 
pourcentage total -de sucres expritties par rapport a la 
forraule globale de 20,3% en matieres seches, dont : 



- dextrose ou fructose 

- sucre invert! 

- sirop de glucose 



10,0%, 
3,3%, 
?,0%i 

12. Dessert glace selon les revendicatiorss 1 st 2 
caracteris6 en ce que le taux de protelnes est compris entre 
8 a 15%. 

13, Dessert glace selon la revindication 1 
characterise en ce que 1' agent stabilisant est incorpore dans 
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1 une proportion comprise entre 0,25% £ 0,8%. 

14. Dessert glace selon la revendication 1 carac- 
terise en ce que le flange d' agents sycrants comprend un 
total de sucres exprimes par rapport a la forraule global© de 

5 20,3% en raatieres seches, dont : 

- dextrose ou fructose : 13,3%, 

- sirop de glucose ; 7,01. 

15. Proced6 de fabrication d ' un dessert glace 
raettant en oeuvre les composants selon les revindications I 

10 a 14 caraeteris* en ce que t 

- le lait fecreme liquids et I'huile sont melanges (sous 
forme iiquide) et con jointement chauff6s jusqu'a une 
temperature de 50 * centigrades ? 

- le lait ecreme en poudre et. X 'agent stabilisant sont alors 
15 apportes, le melange etant porta a una temperature .de. &5°C a 

70*0 ; 

- les agents sucrants sont ajoutes lorsque ie melange est a 
70 S C ; 

- I' extra! t sec est a juste aux alentours de 45% d'eau si 
20 necessaire ; 

~ la preparation est homogeneisee ? 

- la preparation subit une maturation sous froid posit if 
avec eventual lament une agitation j 

- la preparation est surgelee pour avoir une temperature 
25 finale comprise entre -IS'C et -24'C. 

15. Precede de fabrication selon la revendication 
15 caracterise en ce que le melange peut etre conditionne 
sous pression. 
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i 17, Proc&ds de fabrication selon ies xevendications 

IS et 15 caraeterxsg en ce que le condi tionneiaent sous 
pression s'effectue apres maturation du melange et avant 
surgelation, 

5 18. Precede <3e fabrication selon las revendications 

IS et 18 caracterise en ce que le condi tionnement sous 
pression s'effectue apres surgelation et foisonnement. 

19, Precede <3e fabrication selon ia revindication 
15 caracterise en ce que le melange est condi tionne a la 

30 pression atmospher ique en pots apres surg&lation et 
foisonnement. 
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BACKGaOtJKP QF THE INVENTS ON 

"Mils lnv«h.t.i.oia provides a n»w frossan novelty 

05 product., principally for dessert or smack use, that 

amulatafi the textura! and rhsological characteristics 
of soft ice creaw while at. home freeser temperatures 
(e.g. 0 a F to 10*F). The invention embraces a 
combination of* ingredients which define a new soft, 

10 froasen watar-ic« product. 

Soft serve ice creaSis or soft serve ice WiXke 
are popular desserts with wide appeal. Distinguish- 
ing features of these soft serve products are that 
they are £ro*en in a special soft serve freezer, are 

15 dispensed by extrusion at carefully chosen sub freez- 
ing temperatures and they stand up in a cone or dish 
upon extrusion. Conventional soft serve products 
are usually dispensed «t an overrun on the order of 
40% to 60%. Soft serve products of this character 

20 have he en known for many years, however, its avail- 
ability is primarily from stores having special 
freezers that dispense the product for immediate 
consumption . 
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These soft, serve products sust be dispensed at 
tempera txs res between 16"? and 24 S F {-9»C to ~4°C5. 
At lower temperatures, tne product is no longer 
soft. Coaveotional soft ««nre products accordingly 
are not suited for sale from grocery store freezers 
for home stortsga and use. Some freezers maintain 
temperatures generally around to lO^F {-ia°C to 

-X2°C), and store fwexers, which as used herein 
includes grocery store, supermarket, and restaurant 
freexers, are generally kept at colder temperatures, 

considerable effort. has been expended to develop 
a soft serve product for noma use. 0.5. Pat. 
NO- 4,24-4,977 to Kahn, U.S. Pat. No. 4, 219,581 to 
©ea et «!., Fat. Sto. 4,145,454 to Des et al.y 

and U.s, Pat. No. 3,993,793 to Finney and «»JC> 
Patent Specification So. Ii50«,43? disclose froaen 
food products which supposedly are softer than 
conventional ice cream at freesser temperatures. 
There is considerable other published art on the 
subject of froaen desserts, particularly ice esreaw. 
A pertinent text is Ice Cream, second Edition by 
W.S. Arbuckle, Ph.D., published in 1972 by the 
Avi Fubiishing Company, Inc., westport, Conn. 

U.S. Patents 4,374,154 and 4,452,824 t© Cole et 
al . describe formulations for producing sof t~froro- 
the~ freezer, fat- containing ice cream formulations 
which possess a highly desirable combination of 
softness e*trudabiiity and storage stability. Both 
these patents are herein incorporated by reference. 

DHSCRIP TION OF 3«E .. lErVgjjTtgjt 

This invention relates to an aerated, storage- 
stable, fat- free dessert product which is sufficient- 
ly soft frosi a hojsae freesser <0*F to 10°F) to be 



S 3 5 



extrudabl«. These products can bs dispensed by hand 
from a aoilapaible package having an extrusion 
orifice, a squeeze package or a package having at 
machanisB to assist in applying pressure to the 

g r product may be utilised. The products of this 
invention have a high tolerance to f reasse-thaw 
cycling arid are able to ba stored for prolonged 
periods betwson -XOOF and +1<S°F without significant 
growth of ice crystals- The fst-free formulations 

^ erscorapassod within the scope of this invention 

contain a combination of won©-, di~, and polysaccha- 
rides., chemical emulsififtw and stabilisers in order 
to achieve a desirable level of freeaar softness and 
storage stability. Various flavor and color agent*, 

^„ fruit solids, such «« from fruit juices and fruit 

purees, and food acids way alao be included in theae 
formulations. All percentages and ratios given in 
this disclosure (except % overrun) are given as 
weight percent*, unless otherwise indicated. The 

^ formulations of this invention are preferably free 

of all dairy ingredients such as non-fat sail* solids,, 
whey, lactose, etc. and are also preferably protein- 
free. Fruit pieces such as whole fruit pieces or 
pieces of infused whole fruit which would constitute 

25 * aislco:n ' tlj:iu<:}US or ssix-A» phase are not part of the 
base water ice formulations of this invention. 

According to this invention the base formulations 
contain a water level of from about 50 to 68%. a 
total carbohydrate level, including carbohydrate 

^ present in any included fruit solids, of from 28 to 
45%, food acids at a level of up to 1%, preferably 
from 0.2 to 0.8%, chemical emulslf iers in an amount 
of from o.QS to a.4% and hydrocolioid stabilizer at 
a level of up to 0,5%, preferably from 0.1 to 0.4%, 

35 



It has further been found that the formulatior.s must 
contain a minimum of polysorbate 60, a well-known 
and. c ornate r c i a X ly- a vai .1 ahl e mixture of polyoxyetoyi«ne 
esters of mixed partial oleic asters of sorbitol 
anhydrides, as all or part of the chemical emulssifier 
component. 

Tile ratio of iii.gb.esr saccharides to the combined 
aono- and disaccharides and the ratio of di&accharides 
to monosaccharides fulfill the relationship sat 
fortb in U.S. Patents 4,374,15* and 4,452,824. More 
specifically, the weight ratio of higher saccharides! 
(i.e., three or more saccharide units) to mono and 
di saccharides < Ratio 1} and the weight ratio of 
di saccharides to womosaccharidss must satisfy the 
relationship of 7S(28 x Ratio 1) * Ratio 2S28» 
Preferably Ratio 1 arid Ratio 2 satisfy the relation- 
ship 243(80 55 Ratio 1} + (3 X Ratio 2JS64, and 
further it is desirable that Ratio 1 possesses* a 
value of from 0.2S to 0.45 and the Ratio 2 have a 
value of from 0.90 to 9*0. In the case of formula- 
tions which contain polyoXss and sugar alcohol 
ingredients it way be further desirable that 3,13(28 K 
Ratio X) + Ratio 2*28, that 34«<80 x Ratio i) + <3 x 
Ratio 2)S64 and/or that Ratio 1 is from 0.3S to 
0,70. 

When formulating in accordance with this inven- 
tion, sufficient low molecular weight saccharides 
are present to depress the freezing point of the 
formulation several degrees but not sufficient to 
preclude the formation of ice crystals during product 
preparation. An absence of ice crystals is undesir- 
able since the product will then not provide the 
desired and expected coldness impact which fche 
consumer associates with the experience of eating 
sherbet or water-ice. 
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The formulation and prooeesing parameters o£ 
this invention combine t» yield a fruit-flavored, 
fat-free water-ice product having; a snjooth texture 
comparable to this present in conventional sherbet 
produeta. The formulations of tills invention are 
prepared using conventional mixing techniques and 
are frozen using continuous freesing equipment , The 
products will have an overrun of from about 20 to 
100% and an ice crystal sixe comparable to that 
present in conventional ice cream and sherbets! . 

The term "carbohydrate" or "saccharide" as uaad 
in this disclosure la m»ant to include soluble 
compounds composed of carbon, hydrogen and oxygen in 
which the latter two element** are in the same propor- 
tion as in water as well as functionally equivalent 
materials such as sugar alcohols <e.g. , aannitol, 
sortitcti, etc.) and polyhydric alcohols (e.g>, 
glycerol), Thus the terms include sugars (e.g., 
dextrose, fructose, galactose, sucrose, etc.), 
starch hydroiyiates, polyole and the like. Macro- 
molecular carbohydrates, such as natural gums 
{e.g., locust bean guar, etc.) which may be incorpor- 
ated as stabilisers at low levels within the product 
formulations are not to be included when calculating 
carbohydrate level or saccharide distribution in 
accordance with this invention. 

According to this invention, it is possible to 
formulate soft from the freezer fat-free, water-ice 
products which possess the organoleptic properties 
of taste, texture and orouthfeol of conventional soft 
serve ice cream. The products of this invention 
have the ability to be extruded as a continuous 
rihbou via manual pressure immediately upon removal 
frojts a freemer aa cold as O'F. these products will 



also be tolerant to extended freessar storage of 
several months and repeated thermal shocks witho\rfc a 
significant deterioration of the is« crystal struc™ 
ture, In other the products of tills invsntios 

are resistant, to the development of large Ice crystals 
during prolonged storage su«h as would be reguired 
for the commercial distribution of the product ever 
large geographical areas and the subsequent storage 
of the product in the home. Further the norms! 
temperature varlationfl and/or cycling which occur in 
commercial and household freezer ©guipment, especial- 
ly those with frost- free operations, will not destroy 
the texture of the product. 

The soft-frozen water ices of this invention 
possess unique texture and extrusion properties. 
The emulsifler system present in the fat-fr«e and 
protein-free formulations of this invention 
unexpectedly contribute to providing a smooth texture f 
an ability to Ancorp«u:*t.«> And »a±ntain overrun* in 
excess of 20% and improved extrusion properties. lis 
the absence of the ewulsifier system of this invention 
the product was hard to extrude, would not incorporate 
air above 20% overrun and had « coarse texture. It, 
has been found that the addition of polysorbate SO 
either alone or in coabination with other esaulsiflers 
is critical to the manufacture of a product which is 
perceived by the consumer as having the smooth 
texture of a fat and protein-containing sherbet 
products. The level of polysorbate 80 in the water 
ice formulation should be egual to or greater than 
0.001% and preferably be equal to or greater than 



A study was conducted to establish the effect 
of the presence of polysorbate 80 In Cat-free and 
protein- frees water lee formulations. A standardise 
basse formulation having the following composition 
was utilised for this study. 



Wat ex- 63 . 46 

corn syrup Solid* 14.87 

Dextrose 12.79 

Sucrose 7.81 

Stabilizer 6.30 

Citric Acid 0.25 

Emulsifier (as described below) — 

Kach Co jtinu lation was passed through a continuous 
ice cr*«a fr»«2«r where air was injected and the 
forwislation was partially froaen. This partially- 
froaen material v*s than packed into single-service, 
extruder packages which contained a cone-ahapad body 
portion and a preformed extrusion no»*l« or fitment 
toonded to the open and of the cone. The force 
rcguired to extrude the formulation from the cones 
at 5"F <-15°C> was obtained via a standardised 
testing methodology using an extrusion cell which 
measures the force in kilograms necessary to extrude 
the water ice product frosi the cone. All extrusion 
force measurements were made on duplicate cones and 
averaged. The overrun for ell products which were 
extruded was 40% with the exception of 0% emulsifier 
level product where an overrun of 10% was the maximum 
level achievable. 
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Kjctrussion Force 
irt Kt ? at 5°F 



0 No Kfflulsifler 
0.03 Polysorbate SO 
0.14 iat>% mono and digrlyceridea 

20% ^olysorbate S0> 
0.10 Polysorbate SO 
CIS {mono and diglyceridee ) 
0 . 14 { eorbitan roojiostearate } 



6.5S 
2.58 
3.3 



2.6 
5.35 
7.1 



Based on a correlation which has b«esi established 
between instrumental and sensory measutsmant of 
extrasiOR forces, using a panel of six judges, it 
has been found that instrumental extrusion forces of 
about 4 kg represent sample® which are moderately 
s»ey to extrude by an average individual. Extrusion 
force measurements of about kg represent sample 

water ice products which are difficult to to extrude 
and extrusion forces of 7 „ o or above represent 
products whicfi are impossible to extrude. As can foe 
seen from the results set forth in Table 1, conven- 
tional mono and digiyceride chemical ©mulaif iers and 
and wonostearate cbeis.lcal emulsif ierss do not produce 
an extrudable water ice product, whereas relatively 
low levels of polysorbate 80 are found to produce 
readily extrudabls,. fat-free and protein-free water 
ices . 

The process for producing the soft, frossen 
water-ice rormulatlonss €>£ this invention involve 
steps known in the manufacture of ice cream. Thus 
water and most of tne dry ingredients are snixed 
together and pasteurized at suitable time and tempera- 
ture conditions. The agueous mix is then cooled and 
combined witfo additional ingredients such as heat- 



sensitive flavors, fruit purees ete, and passed to a 
continuous ice ecena freesier where the jaix is parti&l- 
ly frozen and aerated. The freeaer produces an ice 
slurry having an ovwirrua of from 20 to 40% or »ors ,. 
and a temperature of about; 10 to 20 e F {-12 to ~7«C>, 
The slurry Is then packaged and hardened at shout 
-20°F {-29*C>. This proc»»» is distinguished from 
ice craam !d«nu.f»cture , however, In than no hcw»ogeni na- 
tion step is employed. 

Specific embodiment© of the »oft-frossen water-ice 
products of this invention are given in the following 
examples: 

A strawberry flavored water-ice was prepared toy 
combining the following ingredient* : 



I ngredient Weight % 

W«t«r 54 . 4 

Corn syrup tsolidst (36 D.K.) 3.4.8 

Dextrose {jnonohydrste) 12. Q 

Strawberry puree {10% solids) 10.0 

Sucrose 7,4 

Flavor and Color 0.5 

Citric Acid 0.4 
stabiliser {40% sodiuw alginate, 

so% carrier? a. 3 
Emuleifier {mono and 

diglyeerides > a . 18 

Ewulsifier {polysorbafce SO) 0.03 



The ingredients with the exception of the 
puree, flavors and citric acid were combined and 
pasteurized at 1©0*-F {71 B C) fox- tea minutes. This 
snix was then cooled to about 40"F {4*CJ and cowsbined 
with the remaining ingredients. 

The miss was processed in a conventional ice cream 
f«aaer to « temperature of about 15 "F (-9 8 C! and an 
overrun of 40% and then packaged in collapsible 
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containers and froassn at -20"F <-29°C>. The product 
was stored at 0"W <-X8°C) where it maintained an 
esxtrudable consistency and possessed a smooth texture 
after six months storage. 



Operating in accordsnce with Bxample X an 
orange™ flavored wat«r ice was prepared having? the 
following formulation; 



iBSKSSlSfiJi Weight % 

Water 62 . 1 

Corn syrup solids {36 D.K.) 14.8 

Dextrose < taonohydr a t© > 12.0 

Sucrose 7,4 

Orange juice concentrate SB" Brix 1 . 6 

Orange j«ic« purees (6*> Brix) 1.0 

Flavor and Color 0.4 

Stabiliser fas per Example 1) 0.3 

Emulsifies (as per Example 1) 0,21 



The product maintained an axtrudable consistency 
and possessed a smooth texture after six months 
storage at 0*F. 



A fruit-containing, raspberry water-ice product 
was prepared fay cosnfoining the listed ingredients to 
prepare a base formal ation having a moisture content 
of SS.a% toy weight, 

In gredient Weight % 



Stabilisser (as per Bxaaiple 1) 
Smulsifier (as per Example 1} 
Citric Acid 

Raspberry Puree 
Fruit Juices 

natural Raspberry FXavcsr Base 



The first six ingredients were combined, 
pasteurised and eoolad ass per Example 1. Thereafter 
the citric acid, color, puree, fruit juice© and 
flavor basse was added. This base f ormuistion was 
passed through an ic« ereaia fro«zer from which it 
exited At 15 S F and ass overrun of SOX- Infused 
raspberry pieces (62% solids) were then blended into 
the Boft-frosten base formulation at s level of &% by 
weight of the b«s« using an ingredient feeder before 

!Q the product was packaged and frossen at -20"F. After 
on»-»onth, storage at Q^F the packaged sscf t~f rossen 
water ice was both extrudable and smooth textured 
and comparable to the consistency and texture of 
Examples 1 and S after one month at Q"-F. The eix- 

15 month storage stability of this Example is projected 
to be comparable to that of Example* i mrul 2 . 

SXAMPbE 4 

A fruit-containing, orange water-ice product 
•>q having a total moisture content (excluding orange 
pieces) of 59.0% was prepared ae in Example 3 by 
combining the ingredients listed below t.o prepare a 
base formulation and then adding infused mandarin 
orange pieces <40% solids) to the soft- frozen base 
2g at an &% level. 



Tngredlent Weight % 

Water 2g . ts 

Corn Syrup Solids lo.Q4 

Dextrose 13 . o<* 

30 Sucrose 8.7 

Stabiliser {as per Example 1} €>.22 

Emuisifler < ass per Example 1) 0.2 3 

citric Acid 0.22 

Flavor and Color 0.17 

Orange Cell Sacs a. 17 

Fruit Juices 29.46 



35 



~ 12 » 

This soft-frozen orange water-ice product, 
possessed a freesseir sfcosrage statoiii-ty comparable 

Having tfcws described i*ua invent.! on wiiat is 
claimed is s 
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1- K frozen, «ex«tad fat-free and protein- 
free dessert product which i» extrudable by hand 
from a collapsible package at: te»p«rattires between 
O a F and 10»f, aaia product having a water content of 
from SO to 68% by weight, a total oarfcohyaxate 
content of from 28 to *S% by weight, food acid at up 
to 1% by weight, chemical erottlsif iejrss at from 0.05 
to G.4% by weight and hydrocoilold stabilisers up to 
0,5% by weight. 

Z. The product of claim 1 wherein the product 
is free of dairy ingredients. 

3. The product of claim 2 wherein the product, 
is fruit flavored. 

4. The product of claim 3 wherein the product 
contains natural fruit eolids . 

5. The product of claim X wherein the chemical 
emulsifies- include at least 0.001% polysorbate 80. 

6 . The product of claim x wherein the chemical 
eranlslfier include at least 0,01% polysorbate 80. 

7. The product of claim 4 wherein the product 
contains fruit juice and fruit puree, 

S, The product of claiia 7 wherein the product 
contains fruit pieces. 
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(g) Stabie aerated frozen food prodaet 
(2) A proct-ss for preparing en aerated frozen food product 
such as ntetiorirse or ~ shake beverage wherein water, fst. 
polaii miiKiVr - t t nr ile-fi tn< t «o 
forrt! a mix which is homogenized to forrn an «riMrvwat«r 
er->ti on an s su»s*qoent!> "hipped Wer t ing 
condition tmpn f „ n the product bv 

selecting a specific oil having high solid fat content at room 
temperature, homogenising the mix of ingredients ursder 
conditions sufficient to form an emoteion hsviog a reiativeiy 
i 1 <! ' <■ j i 1 i e d'io sores 

tHeemul iont .Jfe > . >rt.:> whipping 

Stabie aersted froien products provided in accordance with 
this invention can be stored and distributed s\ C*F without 
Soss of quality and have a variety of commsreiai uses. 
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SyABL£_AEHAT£D F ROZEN FOOD PROgDCT 

Frozen aerated food products to which this invention 
is directed include frozen desserts such as .ice cream, ice 
milk, mellorine, sherbet, frozen custard, frozen pudding 
and the like, frozen shake beverages such as milk shakes, 
and frozen shake concentrate. The popularity of these 
products is attributable to their convenience, widespread 
availability, nutritive value and appealing forms, colors 
and flavors. In part due to the familiarity of such 
frozen products to the consumer, to be acceptable they 
must not only have suitable flavor and appearance, but. 
also possess a complex set of physical properties which 
provide the characteristics which consumers have come to 
expect. In addition, the nature and composition of the 
most popular aerated frozen products are set by various 
standards promulgated by the U.S. .Food and Drug Adminis- 
tration as well as the individual states. Such rigid 
consumer acceptance criteria, regulatory standards and the 
complex nature of the interactions which produce a 
satisfactory product make it extremely difficult to 
reformulate such aerated frozen products in an attempt to 
provide improvements. Solutions to one set of problems 
quite often generate other problems which make the product 
unacceptable, 
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Stability is one major problem of conventional 
aerated frozen products. For example, ice cream and 
related aerated frozen desserts are stored, distributed, 
delivered and Bold at deep freeze temperatures, i.e. ~20°F, 
5 to give some measure of stability to these products and 
protect against deterioration of their special textural 
properties. This storage and distribution system, however, 
has many drawbacks both from the consumer's and manu- 
facturer's point of view, One problem is that, at deep 
10 freeze temperatures, the product is so hard that it is 
difficult to scoop and serve immediately from the deep 
freeze. 

Another major problem is that temperature fluctua- 
1S tions invariably occur during storage and handling of 
aerated frozen products which result in the thawing and 
refreezing of the product, seriously deteriorating its 
quality over time. This "heat shock* is characterized by 
the formation of large ice crystals, and results in 
20 excessive hardening and gritty mouthfeel. Heat shock 
frequently also produces a separation of the syrupy 
aqueous phase from the air and fat matrix which ultimately 
make the appearance and texture of the product unaccept- 
able. 

25 

Several solutions to these problems have been 
attempted in the past. For example, increased stability 
has been imparted to aerated frozen desserts through the 
use of various stabilizers and stabilizer combinations. 

30 The drawback of this approach is that stabilizers 

frequently are required in such great quantities that the 
feel of the product in the mouth is altered, producing a 
cloying, gummy or greasy sensation. Another approach has 
been to increase the amount of added sugars relative to 

35 the fat and/or water in the product, but the large amount 
of sugar required to provide acceptable stability often 
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results in too sweet a taste or unacceptable crystal 
formation, Still another approach has been to increase 
the amount of incorporated air, i.e., "overrun", and 
thereby decrease the amount of freezahle water per unit 
5 volume. This attempt at reformulation, however, not only 
results in a texture which is more characteristic of a 
whipped topping than of a frozen dessert like ice cream, 
but is limited by the applicable standards of identity 
relating to required weight per volume and solids content. 

10 

As a result of the instability of most aerated frozen 
desserts, producers have been required to manufacture the 
products locally to avoid the long periods of storage and 
temperature variations which are associated with national 

15 distribution from a few centrally located plants. Since 
most producers, distributors and retailers rely on deep 
freeze temperatures for preserving the quality of ice 
cream-type desserts during storage, distribution and sale, 
totally separate systems are rerquired for such products 

20 than are used for other frozen foods, which can be 

distributed at temperatures ranging from G*F to 10°F. A 
very extensive network of frozen food storage, distribu- 
tion and retailing facilities has been established 
nationwide, and therefore it can be seen that it would be 

25 extremely advantageous from an economic and efficiency 

standpoint if an ice cream-type aerated frozen dessert of 
acceptable quality and stability could also utilize this 
system. 

30 Milkshakes and similar frozen shake beverages are 

representative of another type of aerated frozen food 
product in which poor stability has limited the storage 
and distribution systems which the manufacturer can 
utilise. As is well-known, milkshakes are usually 

35 manually prepared or dispensed frost a commercial 

establishment for consumption on the premises. Various 
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attempts have been made in the past to provide products 
which are sore widely available or are more susceptible to 
automated procedures, For example, milkshakes Have simply 
been packaged in individual cups and frozen solid for 
5 distribution. The product is then warmed under controlled 
conditions to room temperature, agitated or otherwise 
mixed, and served. Another approach has been to prepare 
and distribute a frozen milkshake concentrate which serves 
as a base to which milk or water is added with agitation, 

20 Still another approach has been to asepticaiiy can or 

bottle a prepared milkshake which is consumed after being 
chilled, shaken and opened. Ail of these prior approaches 
have either required unacceptably large amounts of time or 
space t required a reconstitute onai step which is either 

15 difficult or time-consuming and/or have provided 

milkshakes which do not have the desired creamihess, 
coldness and consistency of commercially prepared 
milkshakes. 

20 Since shakes are extremely popular items at fast food 

restaurants, it is of course important to reduce the time 
and labor involved in preparing large quantities of shakes 
manually. The present invention provides stable shakes 
which can be prepared in individual containers in central 

25 locations and shipped in a frozen state to various 

restaurant locations where they are stored and served at 
refrigeration temperatures without any on-site prepara- 
tion ,. 

30 Accordingly, it is an object of this invention to 

provide aerated frozen food products which are stable for 
sufficient periods of time to allow national distribution 
under conditions and temperatures encountered in 0°E 
frozen food systems. Another object is to provide an 

35 aerated frozen product which attains the aforesaid 

stability without a basic reformulation which would bring 
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the product outside the limits of consumer acceptance and 
regulatory standards. A still further object of the 
invention is to provide aerated frozen dessert products 
having the above attx-ibutes which are also soft and 
5 scoopable at freezer teraperatuers. Another object is to 
provide shakes and similar beverages having the above 
attributes which retain the desirable characteristics of 
commercially prepared milkshakes when served at regenera- 
tion temperatures {e.g. 15 o F-25 0 F). A related object is 
10 to provide a frozen shake concentrate which can readily be 
reconstituted by the consumer into a high-quality shake. 

In accordance with one aspect of the invention, a 
process for preparing an aerated frozen food product, 
IS wherein water, fat, protein, eroulsifier and stabilizer are 
blended together to form a mix and said mix is homogenized 
to form an oil-in water emulsion which is subsequently 
whipped under freezing conditions, comprises: 

20 selecting an edible oil which has an SF1 of at 

least 25 to 70 *F; 

homogenising said mix to form an emulsion of fat 
globules having a particle size wherein the 
25 average d vg value is 0.2 to 1.5 microns, 

and a particle size distribution wherein 
the ratio of d ys to d^ has a quotient in 
the range from 9 to 14; 

30 aging the homogenized mix to crystallize said 

fat globules prior to said whipping and 
freezing; and 



35 



substantially retaining said particle size and 
particle size distribution after said 
whipping and freezing. 
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In accordance with the present invention, therefore., 
the tat component of the aerated frozen food product 
comprises an edible oil which has a solid fat index if SET) 
of at least 25 at 1Q*F, The mix containing this fat is 
5 homogenized to form an emulsion of fat globules having an 
average volume/surface diameter (d vg ) of 0.2 to 1.5 
microns, and a ratio of maximum fat globule diameter 
{d maj! J to d Vs having a quotient of from 9 to 14. The 
emulsion is subsequently aged to crystalline the fat 

10 globules prior to whipping. The vast majority of the fat 
in the product, i.e. at least 94%, is in the form of fat 
dispersed in the aqueous phase with only a small amount, 
i.e. less than 6%, in the form of free or de-emulsified 
fat. The overrun of the aerated frozen food product is 

15 preferably from 50% to 110%. 

The stable aerated frozen food products of the 
invention are extremely versatile and can be given a 
variety of textures and consistencies by varying the 

20 formulation. A preferred embodiment of the invention 
comprises a stable mellorine product having 52% to 57% 
water in the form of ice crystals and an aqueous phase, 

- ~W%~%o-lB% of the aforementioned edible oil, 4% to 15% 

non-fat milk solids, and minor but effective amounts of 

25 stabilizer and emulsifier. Preferably, the whipping step 
is sufficient to provide an overrun in the range of 60% to 
9Q% in order to produce mellorine having the textural 
characteristics and appearance of conventional ice cream, 
Products having the characteristics of soft-serve ice 

30 cream at O^F may further comprise a freezing point 

depressant, preferably in the form of added sugars or 
other soluble solutes. 

Beady- to- serve shake beverages having improved 
35 stability are also provided in accordance with this 

invention by increasing the amount of water in the above- 
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mentioned formulation and lowering the overrun to achieve 
the desired shake consistency. Preferred shakes of the 
invention comprise about 63% to 68% water, 3% to 9% of the 
aforementioned edible oil, and about 50% to 70% overrun 
These shake products can be distributed through conven- 
tional frozen food systems in solid frozen form and then 
stored for several days at refrigeration temperatures 
(,15 °t to 2S°F) before consumption without losing the 
desirable characteristics of commercially prepared 
milkshakes. The invention can also be employed to provide 
a frozen concentrate to which water or other liouids are 
added at room temperature with stirring to produce shake 
beverages. 

It has quite unexpectedly been found that the 
selection and processing of the fat component during the 
preparation of the aforementioned aerated frozen food 
products are critical elements in achieving the unique 
stability of this invention. Because of the solid fat 
index (SFI) and other properties of the fat used, the 
small dispersed fat globules are substantially all 
crystallised during the aging step and a sighficiant 
amount of these solid crystals are retained when the 
product is exposed to room temperature. Without intending 
to be bound by theory, it is thought that the mobility of" 
the aqueous phase during thawing and refreshing of the 
product is significantly restricted by these finely 
distributed fat crystals, thereby resulting in products 
which develop less iciness and retain overrun better when 
exposed to heat shock than otherwise could be provided 
This property in turn is thought to account in large part 
for the improved shelf life stability of the present 
products at typical frozen food temperatures. 
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Preparation in accordance with this invention results 
in aerated frozen food products which have sufficient 
stability to retain their desirable organoleptic 
properties for at least 50 days, and preferably -as long as 
5 180 days, at conditions which are normally encountered in 
typical C°F frozen food storage, distribution and 
retailing systems. As a result, the products may be 
manufactured in a relatively few plants and distributed 
nationally and/or internationally using the same 
10 facilities as other frozen food items such as frozen 
vegetables, frozen entrees and frozen pizza. Frozen 
dessert products of the invention do not require a 
separate deep freezer in the retail store, and can be sold 
and/or consumed directly from the frozen food case or home 
15 freezer. The shake beverages of the invention can be 
delivered to the restaurant site frozen solid in 
individual containers and then stored and dispensed 
directly from a dispenser having a chamber in which the 
product has equilibrated to a temperature from 15°F to 
20 25°F. Alternately, shakes can easily be prepared at home 
from a frozen concentrate of the invention stored in the 
home freezer. Preferably, 2 or 3 parts of frozen 
concentrate are diluted at room temperature (65°F to ?5 0 F) 
with one part of water, or some other suitable liquid such 
25 as milk or juice, and then the diluted concentrate is 
stirred with a spoon to form the shake. 

As briefly described above, the oils suitable for use 
in the practice of this invention have a Solid Fat Index 

30 (SF1 ) at 70°F of at least 25. SFI values are readily 
determined in accordance with standard analytical 
procedures using a dilatometer. Although the oil has a 
significant solid fat content at ?0°F, it should be liquid 
at that temperature or easily liquefiable on warming and 

35 be substantially completely melted at about 100°F or 

slightly above. As used herein and in the claims the term 
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18 oil" is intended to designate litjuid fats meeting these 
requirements. Generally, the pref erred oils are 
hydrogenated vegetable oils which nave a (capillary) 
melting point between ?0°F and 1Q6°F, or blends .of such 
5 vegetable oils. Suitable oils are derived from coconut, 
soybean, cottonseed, corn, palm kernel, peanut or the 
like. The solid fat in the most preferred oils melts 
quickly between 70°F and 100°F and these oils exhibit a 
sharp peak on a Differential Scanning Calorimetry curve. 

10 Since ice cream, ice milk, and milkshake standards require 
the use of butter fat, it is contemplated -hat high 
melting point fractions of butter oil meeting the SFI 
requirements of the invention could also be used to 
produce stable ice cream, ice milk, and milkshake products 

15 in accordance with this invention. 

The amount of the fat component will vary depending 
on the aerated frozen food product being prepared and the 
particular organoleptic properties desired. Generally, 
20 the amount of the fat component comprises about 3% to 30% 
by weight of the frozen product, with the preferred 
mellorine products comprising 5% to 30% fat, most 
preferably 10% to 15% fat. The most preferred shake 
products of the invention comprise from 3% to 9% fat. 

25 

The fat component of this invention can be mined with 
other ingredients at ambient temperatures but is 
preferably injected at an elevated temperature, e.g. about 
16Q°F f into the aqueous mix containing the other 

30 ingredients. The resultant mixture is then homogenised, 
primarily to reduce the size of tne fat globules and form 
a stable oil~in-water emulsion. In accordance with the 
preferred embodiment of the invention, the mix is 
homogenized at a low pressure, i.e., a total pressure 

35 below 6000 psig, to provide a uniform distribution of 
small fat globules in the emulsion. 
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The designations *d Vs * and * J d taax * used herein, and in 
the appended claims to characterize the particle size of 
the emulsion are derived from the spectroturbidimetry 
method described in detail by Walstra [P. Waist r-a, 
5 Estimating Globule- Size Distribution of Oil^in-Water 
Emulsions by Spectrot urbidimetry . J. Coll, Jnterf. Sci , 
Vol. 27, No. 3, P. 4S3-500 {1968} ; and P. Walstra, Light 
Scattering by Mi Ik Fat gl obules , neth. Milk and Dairy J., 
Vol. 19, No. 2 f 3?. 93-109 (1965)]. In general, this 
10 technique is based on the principle that the turbidity of 
an emulsion such as milk can be need to determine the 
average particle size and particle size distribution of 
the dispersed oil phase. In this method, a light beam is 
directed through the emulsion and the light scattering 
IS coefficient is taken as a function of a dimensionless 

number derived from the particle size of the suspended fat 
globules and the wavelength of the light. She trans- 
mlttance and absorbande of the light beam incident on the 
emulsion contained in a standard ceil is measured for 
20 various wavelengths using a spectrophotometer, and then 
these values are used to construct a light scattering 
spectrum. Homogenized emulsions typically show a log 
normal £ re<£ue»cy~volume distribution, so a computer is 
used to generate a theoretical light scattering spectrum 
25 based on a log normal particle size distribution. The 
.volume/surface average diameter of the fat globules 
(herein and in the claims referred to by the designation 
d vs ) and the maximum emulsion diameter (herein and in the 
claims referred to by the designation d ffiax ) are aathe» 
30 maticaliy calculated from the "fit" of the experimentally 
derived curve to the theoretical curve. 

In accordance with the present invention, the mix is 
homogenized to provide a d^ of 0.2 to 1,5 microns, 
35 preferably 0.2 to 0.5 microns, with the ratio of \ aj( /^ va 
having a quotient of from 9 to 14. As previously stated, 
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this relatively narrow distribution of small fat globules 
in combination with the solid fat characteristics of the 
oil used has been found to be very important in achieving 
the improved shelf-life characteristics of the present 
5 invention, 

Bomogenizers commonly used in ice cream manufacture 
may be employed to homogenize the mix. Although 
homogenising techniques not utilizing pressure may be 

10 used, a homogenisation pressure not in excess of a total 
of 6000 psig is preferred. In fact, one advantage of the 
present invention is that the desired homogenisation can 
be achieved at pressures lower than that usually employed 
in conventional ice cream manufacture, e.g. pressures 

15 below 3000 psig. Homogenization is preferably accom- 
plished at temperatures of 110°F to 3,80*1. 

The vigorous agitation of the mix during freezing and 
whipping inevitably results in some destahl ligation of the 

20 fat emulsion in the form of fat "churnout" or "ds- 
emulsif ication", i.e., a coslescense wherein the fat 
globule loses its identity as a dispersed entity and forms 
pools, and/or "clumps 5 * together to form larger particles. 
In addition, the emulsion prior to whipping may inherently 

25 contain some of this "free" fat. The current under- 
standing in the ice cream art is that such physical 
properties as dryness and stiffness are related to the 
degree of ds~ emu 1 si fi cation of the fat. It is believed 
that too little de-emulsif ication x-esults in a wetter- 

30 appearing and less stiff ice cream, whereas too much de~ 
emul sification may result in a courser texture. In 
addition, a coating of de-emulsified fat around the air 
ceils tends to improve the foam stability of the product 
and is considered desirable. However, too much de- 

35 emulsified fat in the continuous phase may give a fatty or 
too creamy sensation to the frozen product. 
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It has quite surprisingly been found that the 
products of this invention exhibit considerably less fat 
de-emulsif ication, or free fat* than conventional frozen 
desserts and shake products. In the present products „ at 
S least 94% of the total fat is in the emulsified form and 
less than 6% of the total fat is in the de-emulsified 
form, whereas conventional ice cream, for example, 
typically has about 13% of the total fat in the de- 
emulsified form. The relatively narrow distribution of 
10 steal 1 fat crystals produced as a result of the homoge- 

nization and aging steps of the invention is substantially 
retained after the freezing and aeration step and this in 
turn is believed to contribute to this low incidence of 
de-emulsified fat. 

IS 

De» emulsified fat can be extracted by hydrophobic 
organic solvents such as chloroform because of ' its "free" 
character , whereas emulsified fat cannot. Therefore, the 
level of de-emulsified fat in the frossen product can 
20 readily be determined by mixing a sample with chloroform, 
removing the chloroform soluble fraction, evaporating the 
chloroform and weighing the residue. De-emulsified fat so 
determined is then expressed as a percentage of the total 

25 

The fat component of the Invention may be used with 
mono and diglyceride emulsifiers and other emulsifiers 
normally used in aerated frozen food products and/or 
permitted by the applicable standards of identity. Such 
3D emulsifiers are typically used in amounts ranging from 

0.1% to 0.5%, preferably less than 0.3%. The emulsifiers 
may be conveniently melted with the fat component and 
metered together into the mix prior to homogenlssation. 
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The mis may be pasteurized before or after homoge- 
niaation in accordance with known commercial procedures. 
For example, continuous high temperature/short time (HTST) 
pasteurization is the most common method used by the 
S larger ice cream plants and is suitable for the practice 
of the present Invention- Minimum pasteurisation 
standards for ice cream mix recommended by the U.S. Public 
Health Service are 175°F for 25 seconds for the HTST 
method , and 155 °F for 30 minutes for the alternative 
10 holding method. 

Following homogenization and pasteurization, the mix 
is rapidly cooled and held ("aged") at 3G°F to 45°F for a 
time sufficient to cause extensive crystallisation of the 

15 fat globules, usually from 2 to 12 hours. It is believed 
that the resultant distribution of small fat crystals 
which retain a significant amount of solid fat at room 
temperature not only aids in the freeze-thaw stability of 
the product by providing physical barriers limiting the 

20 mobility of the agueous phase, but also contributes to 
improved physical properties of the frozen product, such 
as a smoother texture. 

After sufficient aging, the mix is simultaneously 
25 aerated {"whipped") and frozen in the conventional manner. 
In a continuous freezer,, the mix is rapidly cooled to 
freezing temperature and air is simultaneously incor- 
porated to form the basic foam structure of small 
uniformly dispersed air cells. These processes tahe place 
30 under conditions of vigorous agitation provided by a 
"mutator", a rotating cylindrical device equipped with 
scraper blades and a whipping mechanism. The residence 
time during freezing is usually on the order of 25 to 30 
seconds. As freezing proceeds, the mass becomes 
35 increasingly viscous and is finally extruded into 

containers from the freezer in a stiff plastic condition. 
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The product ©ay then toe further frozen (hardened) at a 
temperature of about -40 ft F to -SQ^F prior to storage at 
typical frozen conditions. 

5 The amount of incorporated air, i,e.„ the "overrun" , 

is important to the overall stability of aerated frozen 
products, yet roust be controlled within certain limits to 
provide an acceptable texture and appearance. Generally, 
the higher the overrun, the lower the amount of water per 

10 unit of volume, and therefore the more resistant the 
product is to the formation of the large ice crystals 
after heat shock. Although high overrun aerated frozen 
products exhibit increased stability, increasing the 
overrun to improve the stability will not always produce 

15 an acceptable product since there are limits placed on the 
amount of air incorporated in the product, both by the 
various standards of identity and consumer preference. 
For example, federal regulations on solids content and 
weight/volume relationships for ice cream and related 

20 products, such as roellorine and ice milk, effectively 

limit the overrun to about 110%. Frozen desserts having 
overruns in excess of this amount tend to exhibit textural 
properties which are not characteristic of ice cream, and 
therefore are not preferred by consumers. The practice of 

25 the present invention is particularly advantageous for 
stabilizing ice cream- type frozen desserts without 
requiring overruns over 110%. Although products of this 
invention generally comprise less water than conventional 
ice cream- type products, they have similar overrun so as 

30 to retain the familiar textural properties of ice cream. 
Preferably, the frozen mellorine desserts and shake 
concentrates described herein comprise from 45% to 68% 
water, with 52% to 57% water being the most preferred 
range. Overrun for -these products is usually from 50% to 

35 110%, preferably about 60% to 90%. 
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There are no existing standards which dictate the 
amount of overrun in milkshakes and similar frozen shake 
produts. However, such products usually become too foamy 
to be acceptable at overruns of 80% or over, and too 
liquid or thin at overruns of 30% or below. For the 
ready-to-serve frozen shakes of this invention, the 
preferred water content is 63% to 68% and the preferred 
overrun is about 50% to 70%, 

A stable foam {aerated) phase imparts a structural 
rigidity to the subject frozen food products and aids in 
limiting the mobility of the aqueous phase which causes 
the separation of the phases during prolonged storage. To 
this end, foam stabilizers are useful in the practice of 
the present invention. Among the most useful stabilizers 
are the hydrophilic colloids, or hydrocolloids, commonly ■ 
referred to as "gums". These long-chain high-molecular- 
weight polymers disperse in the aqueous phase and/or 
interact with other product ingredients to provide a 
thickning or gelling effect which stabilizes the foam 
structure. They also contribute to the stability of the 
product by serving as water-binding ingredients which 
limit the mobility of the aqueous phase. Common gums 
suitable for use in the present invention include natural 
gums such as carrageenan, guar gum, locust bean gum, 
xanthan gum, gelatin, alginates, pectin,, daxtran, slucan 
and the like, as well as modified natural gums such as 
carboxymethyl cellulose, methylcellulose ether and other 
modified cellulose derivatives, modified starch, 
poiyacrylic acid, and the like, and various mixtures 
thereof. The permitted quantities of gams may be governed 
by federal and/or state regulations, as well as by 
consumer preference regarding such physical properties as 
mouth feel and melt-down rate. The unique stability 
characteristics of the products of this invention allow 
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very small amounts of stabilisers to be used, preferably 
quantities much less than 1% and most preferably less than 
0.3%. 

5 Aerated frozen dessert products of the invention may 

be given hardness and texture at Q°F which simulate that 
of commercially available soft-serve ice cream. Conven- 
tional soft-serve ice cream 'products are usually prepared 
using machinery located on the premises where they are 
10 consumed and are served at temperatures slightly below 
freezing, e.g., 1S°-2S°F. Accordingly, these products 
characteristically have poor keeping qualities which 
prevent their effective distribution and storage off 
premises. If exposed to the deep freeze temperatures 
15 necessary to prolong their shelf life, conventional soft™ 
serve products become very hard and cannot be scooped from 
a container for serving. To solve this problem, aerated 
frozen dessert products sometimes include greater than 
normal quantities of sugars, alcohols and other low 
20 molecular weight compounds to lower the freezing point of 
the aqueous phase to an extant where the product is soft 
and scoopable and has a soft-sei-ve texture at freezer 
temperatures. Frozen shake concentrates are also made 
more easily dispersible by the addition of such compounds. 
25 St has been found -that the use of such freezing point 

depressants is compatible with he practice of the present 
invention and that the unique stability of the products 
can readily be achieved with formulations including such 
compounds „ 

30 

The most useful freezing point depressants in the 
practice of this invention are sugars which not only nave 
a sweetening effect,, but also enhance the creamy texture 
of the product, The choice of sugars employed is 
35 controlled by the degree of freezing point depression 

desired and also by flavor and texture effects resulting 
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from the addition of such sugars. An insufficient amount 
of sugar will produce an off-taste in the product,, whereas 
too much sugar will produce excessive sweetness and may 
mask other desirable flavors. Different sugars also lower 
5 the freezing point of the product to varying degrees, 
depending on their molecular weights. 

Preferably, the amount of added sugars in the 
products of this invention is 18% to 33% by weight. It 

10 has been found that the most desirable balance of 
sweetness and textural properties may be achieved by 
employing sucrose in combination with one or more sugars 
which are less sweet; for example, sucrose may be combined 
with dextrose, lactose., low- conversion com syrup, etc; in 

IS order to obtain the benefits of a relatively large 

proportion of sugar at a level of sweetness which is less 
than that resulting from the use of an equal amount of 
sucrose alone. 



20 The products of this invention comprise 4% to 15% 

non-fat milk solids. Although non-fat milk solids are the 
preferred source of protein, it is contemplated that other 
suitable frozen dessert proteins, such as casein, 
caseinates, whey protein concentrate, egg protein, and 

25 soy, peanut and/or vegetable proteins may be used. Non- 
fat milk solids are the solids of skim milk and can be 
added in dry form or as condensed skim milk. These solids 
include proteins, minerals and milk sugar. Milk sugar 
adds to the sweet taste of the frozen product and proteins 

30 aid in the development of the desired overrun as well as 
contribute to the desirable texture and body of the 
product. The use of larger amounts of non-fat milk solids 
increases the effect that whipping has on the frozen 
product and increases the viscosity and resistance to 

35 melting of the composition. They also tend to lower the 
freezing point of the product. Non-fact milk solids which 
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contain not less than 2,5 mg/g uadenatured whey protein 
nitrogen par gram of milk solids, as determined by the 
procedure set forth in Mierican Dry Milk Institute 
Bulletin 915, are preferred. 

5 

The following examples are intended to illustrate the 
present invention, and are not to be construed as limiting 
the invention in any way; 

10 Example 1 

A series of six frosen aerated desserts were prepared 
containing the following ingredients in parts by weight: 

15 Parts/Weight 



!3on~f at Dry Milk Solids 


6, 


&0 


Fat Component 


12 


00 


Dextrose 


21 


2 


Sucrose 


4 


10 


Corn Syrup 


2 


40 


Xanthan Gum 


0 


264 


Carx-ageenan 


G 


004 


Sffiu-bsifi-e r-- - - - - 


0 


10 


Flavoring 


0 


40 


Coloring 


G 


84 


Water 


52 


10 



The samples were rcade according to the following 
30 procedure: 

48 pounds of the fat component was melted with 0.4 
pounds of the emulsifier component by heating to a 
temperature of 110°F in a 70 gal. jacketed container to 
35 form the fat phase. 26.4 pounds of non-fat dry milk 
solids was dispersed in 206 pounds of water and the 
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remaining ingredients {122 pounds) were added to form the 
aqueous phase. The fat and aqueous phases were mixed 
together at i&Q°t t homogenized at a pressure of 1500 psi, 
and the emulsion thus formed was pasteurized at *175 e F for 
S 25 seconds. She mix was then cooled to between 30 C F and 
40 "F and aged for 12 hours at 4b°'F, The aged mix was 
aerated in an ice cream freezer at about 16°F to provide 
an overrun of about 75%, extruded into suitable con- 
tainers, hardened at a temperature of -40°F to -S0°F and 
10 stored in a 0*F freezer. 

The SFX values of the fat components employed in the 
six samples were as follows? 

15 Sample 

SFI at 10Q°F Fat Component SFI at 70°F 



A 


Coconut Oil 


46,10 


B 


Coconut Oil 


37.40 


C 


Coconut Oil 


26.60 


is 


iSoy/Coconut Oil Blend 


20.00 


E 


Soybean Oil 


16.90 


F 


Anhydrous Butter 


13 . 80 



25 The average fat particle size t# vs ) each sample 

was from 0.2 to 0.5 microns,, and the ^ /d,^ quotient was 
in the range from 3 to 14. The amount of free fat for 
each sample was 2% to 3% using the chloroform extraction 
method, 

30 

The samples were subjected to conditions which were 
representative of those encountered in a typical 0°F 
distribution system. Samples in their containers on a 
"mock" pallet were removed from the 0 S F freezer, kept for 
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2-4 hours at room temperature { about 70°F} , and then 
placed back in the 0°F freezer for 20-22 hours. This 
procedure was repeated 4 or 5 times. 

5 After undergoing the above freeze-thav cycles, the 

samples were submitted to test panels consisting of 10 to 
15 people, who were asked to rate them for iciness and 
softness. Samples A, B, and C incorporaing the present 
invention were judged by the panels to be acceptable, 
10 whereas the remaining samples not incorporating the 
invention were determined to be unacceptable . 

Example II 

15 A Sample G employing the coconut oil of Sawple E was 

prepared and subjected to heat shock in accordance with 
the procedure described in Example I* except that 'Sample Q 
was prepared in a low shear device (i.e. an Oakes 'mixer.) 
to provide an average particle siae (d Vs > of S,4 microns 

20 and a ratio of & mm to d vs having a quotient of £.0. 
Sample 0 was considered to be unacceptably unstable to 
heat shock and was judged to be icy and coarse by the 
evaluation panel. 

25 Example III 



A frozen shake product was prepared using the 
procedure of Example I and the following formula: 
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Farts/^ight 



10.000 
3.715 
14.000 
6,000 
0.275 



Non-fat Dry Milk Solids 
Coconut Oil 
Dextrose 
Sucrose 
Xanthan Gum 

Carrageenan 0 .060 
Emulsifier 
Flavoring 
Coloring 
Water 
Overrun 



0.100 
0.400 
0,400 
63.150 
&0% 



14 fl. 



This product (Sample H) was extruded ; 
oz. waxed paper cup and placed in a 20»F refrigerator ~ 
along with a prior art frozen shake (Sample I) made <n 
accordance with Arbuckle U.S. Pat. No. 3,479,187, Samoles 
H and I were taken from the refrigerator, and along with 
Sample J, a typical fast food restaurant shake, they were 
allowed to sit at room temperature (72.4°F) for 40 
minutes. Both Sample X and J exhibited symptoms or 
instability after this time. Sample J developed a phase 
separation band about 2 cm wide at the bottom, and large 
(about 0.3 cm diameter) air bubbles on the top to give a 
very foamy appearance. Sample I developed a rim of fluid 
around an unappealing icy lump in the center of the shake. 
However, there were no significant changes observed in 
Sample H, during this time period, thereby demonstrating 
the superior stability of the shake beverages of the 
present invention when compared to prior art products. 
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CLAIMS: 

1, A process for preparing an aerated frozen food 
product, wherein water, fat, protein, emulsifier and 
5 stabiliser 2 re blended together to form a mix and said mix 
is homogenized to form an oil-in-water emulsion which Is 
subsequently whipped under freezing conditions, charac- 
terized in that it comprisesj 

10 selecting an edible oil which has an SFI of at 

least 25 at 70°F ? 

homogenizing said mix to form an emulsion of fat 
globules having a particle size wherein the 
15 average d ys value is 0.2 to 1.5 microns, 

and a particle size distribution wherein 
the ratio of & v& to d max has a (quotient in 
the range from t to 14j 

20 aging the homogenized mix to crystallise the 

fat globules prior to the whipping and 
freezing; and 

substantially retaining the particle size and 

25 particle size distribution after the 

whipping and freezing. 



2. A process as defined in claim 1, characterised in 
30 that the mix is homogenized at a pressure less than 6000 
psig. 



3. A process as defined in claim 1 or claim 2 charac- 
terised in that the homogenised mix is aged at 30°F to 
45 °F for 2 to 12 hours prior to whipping and freezing. 
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4. A process as defined in any one of claims 1 to 3, 
characterized in that the aged mix is whipped to an 
overrun of 50% to 110% to provide a frozen dessert 
product. , 



5. A process as defined in any one of claims 1 to 3, 
characterised in that the aged mix is whipped to an 
overrun of about 50% to 70% to provide a frozen shake 
10 product > 



6. h process for preparing a stable aerated frozen 
dessert product, characterized in that the process 
15 comprises the steps of; 

mixing 45% to 68% water, 3% to 30% edible' oil 

having an SF3 of at least 25 to 70 °F, 4% to 
15% non-fat milk solids, and minor but 
" 20 effective amounts of stabilizer and 

emulsifier to form a mix; 

homogenizing said mix to form an emulsion of fat 
globules having a particle size wherein the 

25 average d^ value is 0.2 to 1.5 microns and 

a particle size distribution wherein the 
ratio of d vg value is 0.2 to 1.5 microns 
and a particle size distribution wherein 
the ratio of to d^.^ has a quotient of 

30 from S to 14 j 

aging the homogenized mix at SO 0 ^ to 45 °E for 2 
to 12 hours to crystallize said fat 
globules; 
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whipping the aged mix under £ reeling conditions 
to an overrun of 50% to 110%j and 

substantially retaining said particle sise ^and 
5 particle size distribution after said 

whipping and freezing. 

7. A process as defined in claim 6, characterized in 
10 that the oil and emulsifier are melted together and 

injected just prior to hojnogeniaation into a solution of 
the remaining ingredients in the water. 

IS 8, A process as defined in claim 6, characterized in 
that the aerated frozen dessert is hardened at ~40°F to 
~80°F after whipping. 

20 9- A process as defined in claim 8, characterised in 
that the hardened aerated frozen dessert is stored, 
distributed, sold" and consumed at. G*E to 10°F. 



25 10, A process as defined in claim 8, characterised in 
that 2 to 3 parts of the aerated frozen dessert are 
diluted at room temperature with one part of liquid and 
stirred to form a shake beverage. 

30 ' ' 

11, A process for preparing a stable shake beverage, 
characterised in that the process comprises; 
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mixing 83% to 68% water, 3% to 9% edible oil 

having an SFI of at least 25 to 70°F, 4% to 
15% non-fat milk solids, and minor but 
effective amounts of stabiliser and 
emulsifier to form a mix; 

homogenising said mix to form an emulsion of fat 
globules having a particle siae wherein the 
average d vs value is 0.2 to 1.5 microns and 
a particle size distribution wherein the 
ratio of d ffiax to d^ has a quotient of from 
9 to 14; 

aging the homogenized mix at 30°F to 45 °F for 2 
to 12 hours to crystallize said fat 
globules; 

whipping the aged mix under freezing conditions 
to an overrun of 50% to 70% j 

substantially retaining said particle size and 
particle size distribution after said 
whipping and freezing; 

placing the aerated frozen product into 
individual containers; and 

allowing said aerated frozen product to 

eguilibriate to a temperature of from 15°E 
to 25 until it develops a shake 
consistency. 



12, A process as defined in claim 11, characterized in 
that the aerated frozen product is hardened at -40°F to 
~80°F after it is placed into individual containers. 
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13. A stable aerated frozen food product characterized in 
that it is formed by a process which comprises the steps 
of; 

mixing 45% to 68% water, 3% to 30% edible oil 

having an SFI of at least 25 to ?0°F, 4% to 
15% non-fati milk solids,, and minor but 
effective amounts of stabiliser and 
eraulsifier to form a mix; 

homogenizing said mix to form an emulsion of fat 
globules having a particle size wherein the 
average d yg value Is 0.2 to 1.5 microns and 
a particle size distribution wherein the 
ratio d vg to d max has a quotient of from .9 
to 14 j 

aging the homogenized mix at 3G*F to 45 °F for 2 
to 12 hours to crystallize said fat 
globules; 

whipping the aged mix under freezing conditions 
to an overrun of S0% to 110%; and 

substantially retaining said particle size and 
particle size distribution after said 
whipping and freezing. 



30 14. k stable ready to serve shake beverage, characterized 
in that it is formed by a process which comprises; 
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mixing £3% to 68% water, 3% to 9% edible oil 

having an SFI of at least 25 to ?0°F, 4% to 
15% non-fat Milk solids, and tainor but 
effective amounts of stabilizer and 
5 emuisifier to form a mix; 

homogenising said mix to form an emulsion of fat. 
globules having a particle size wherein the 
average d ys value is 0,2 to 1.5 microns and 
10 a particle size distribution wherein the 

ratio of d max to d vs has a quotient of from 
9 to 14; 



aging the homogenised mix at 30°F to 45 °F for 2 
to 12 hours to crystallize said fat 
globules j 



whipping the aged mix under freezing conditions 
to an overrun of 50% to 70%; 

substantially retaining said particle size and 
particle size distribution after said 
whipping and freezing- 



placing the aerated frozen product into 
individual containers; and 

allowing said aerated frozen product to 

eguilibriate to a temperature of from I5°F 
to 25 e F until it develops a shake 
consistency. 



15. A product as defined in claim 14„ characterized in 
35 that it has an overrun of 50% to 110%. 
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16, A product, as defined in claim 14 or claim 15, 

characterized in that at least 94% of said oil is 

dispersed in said aqueous phase an the form of said 

crystallized fat particles and less than 6% of said oil is 
5 in the form of de-emulsified fat. 



17, A food product whenever formed by the process as 
claimed in any one of claims 1 to 12. 

10 

18, A stable aerated frozen food product, characterized 
in that it comprises! 

15 45% to 58% water in the form of ice crystals and 

an aqueous phase; 

4% to 15% non-fat milk solids; 

20 3% to 30% edible oil having an SFI of at least 

25 at 70 °P, a majority of said oil being 
dispersed in said aqueous phase in the form 
of crystallized fat particles having a d vg 
value of 0.2 to 1,5 microns and a ratio of 

25 ^tnax ~'° **vs ^ av i n 9 a quotient of from 9 to 

14; and 

minor, but effective, amounts of emulsifer and 
stabiliser, 

30 

19, A product as defined in claim 18, characterised in 
that it has an overrun of 50% to 110%, 



35 
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20, A product as defined in claim 18, characterized in 
that at least 94% of said oil is dispersedin said aqueous 
phase in the for* of said crystallized fat particles and 
less than 6% of said oil is in the form of de-emulsified 
3 fat. 



21. A product as defined in claim 18, characterized in 
that it further comprises a hydrocolloid stabilizer system 
10 in a guntity less than 1%, 



22, A product as defined in claim 18, characterized in 
that it comprises 0.1% to 0.5% emuisifier. 

15 

23. A stable frozen mellorine product, characterized in 
that it comprises s 

20 52% to 57% water in the form of ice crystals and 

an aqueous phase; 

4% to 15% non-fat milk solids; 

25 10% to 15% edible oil having an SFI of at least 

25 at 70°F, at least 94% of said oil being 
dispersed in said aqueous phase in the form 
of crystallized fat particles having a d 
value of 0.2 to 0.5 microns and a ratio of 

30 d jT5ax to d vs havi "g a quotient of from 9 to 

14, and less than 6% of said oil in the 
form of de-emulsified fat; 



0147483 



18% to 33% added sugars ; and 
an overrun of 60% to 90%. 

24 . h stable ready-to-serve shake beverage characterized 
in that it comprises; 

63% to 68% water in the form of ice crystals and 
an aqueous phase; 

4% to 15% non-fat milk solids; 

3% to 9% edible oil having an SFI of at least 25 
at 7Q°F, at least 94% of said oil being 
dispersed in said aqueous phase in the form 
of crystallized fat particles having ad ys 
value of 0.2 to 1.5 microns and a ratio of 
d max to d vs having aguotient of from 9 to 
14? K and lias than 6% of said oil in the 
form of de-emulsified fat; 

18% to 33% -added sugars; 

0.1% to 0.3% mono- and/or di-giyceride emulsifiers; 

less than 0.3% of a hydrocolloid stabiliser; and 

an overrun of 50% to 70%. 
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Foodmix 



1, David Wemstejn-. of 6411, Laurel 
'rive, I 1 d> United Stat 

' ' ' er vf T 3 



to 



declare 



ten: ma 



S3 



\r which 5 pray 
granted to inc. and 

N ^ 1- t r " u 

its and Cy the hdlotog sr-nenuavr:~~ 

t resen ' relates t© an im- 

jwovcd method and means for the instan- 
i ( b ts jp 

hm also institutionally or for oo-iocarion 
in < ! s f ' ) j- dng rnas 5 f 
a whipped aqcicem, tee cream, ice milk or 
^t-ti i mix. in -irnei r the n \~» pro- 
vides confectionary food packages in >vhich 
XiK components ni >x v ice cream, ice rntik 
or shea bet mixes ate coautined under the pres- 
s;;re of a easeoas propellent' vehicle is partiahv 
S» m he ri * -;,«■- 

b i fisehar J fr< n - - f eei r 
at the ^aroe 
t whipped by the :a;ter so as to 
an expand i ma , A-hich van then be frozen 
25 l n t i i 

\ v > t- mt-f .i product 

winch is ca.itw ki ■■ >.r ii: to die usual 
i > ] r m i t m I s t r 

she x-t product n ' he I 2 'eg 

30 " "> i v fi "> J td 

By "overtoil" there js meant the percentage 
increase in volume over that of the aqueous 
<) s Wh_ ) tpr *■ ' m ,l )v k ' 

be at least twice ihe usual overran which 
35 been 1 case oi 

cream id ice milk, an j . r- i- ' a- , * 
1e0"- <r, I i ,r ' • \ u 1 a - 

r 1 ft! ■> 1. tfar 

nrcduOs c-b- i cd t ! fr^ 
40 " ! ,ev . ^ p < 

ears be at I trait egos; to those of conven- 
tionally prepared ice creams, ice miiks and 
i) ) t> >• . t a u • .J v.ijns and 

lower specific weight, 

IP ••] 



By applying die invention, ibe above men- 45 
. J aqua us mixes ate canscd to be 
whipped by the g» s r ga es dis a ved there- 

«>6M £. ) <• - 

xVaptd 

A heretofore ynastained high overran for ice hi) 
aremi, iea miik aed sherbet prodac!:; pos- 
ib - jccomf j t f vm rexa- 

peratare and on fre^?sr ; „ ^ r t 
firei body in cenitae-r ro the id'dfy aed fearny 
products lete < ?iaitit*d -on high ever- 55 
nn;a and by fees, iiavear, raste at;d genera i 
palatabilit5 wihci , -it bie te those 

«f a superior grade of ice cream, ice milk or 
sherhet as eonveaticumUy prepared, !« this 
way iben: are obtained, h^isnvm-iw-.-.iy, soft 0-0 

' <, n < rat v. ex t xpe'di ot 
and ceeeea.]i.c;j{ reaeoer end which, ot; iraee- 
i a 1 v nx ' f roi 

J cetitbirted with sntoerhrteys oi tex-ete, 
5a the case of ice ere 1 * d 65 

pleasing teed, haven and chawebihry together 
with a red< 

•volume, the produeis being at she same time 
free from defects wide;} 'are commonly es?- 
aiimtered in the stasdarii ice c-earaa, ice 
rdiks and shexb ad i svs d ssoa- 
ably be exp 

from the nature of the repositions of the 
intention and dieir departure;-: from known 
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The invention tfiil first, be tieictibed i 
connection with the preparation and 
properties of ice cream mixes and their 
packaging ra a c:s and con- 

version into whipped soft and frozen eon- 
teetioi : acta ion t? ioi ice milk 

and sherbet mixes te.d; do described hirer. 

An icecream win must satisfy a large 
mssba t tv tm t gain consttm; 
3 c <r md > k 1 z ' n t 

represents a complex mtxtare of various ami- 
poncKts whose namre and praportiees ate so 
^e f ea.d as to it c - ^ t ai 
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artel avoid vaisotts possible defect r he 



5 Mas oae of 

tlm ke cream i n 'J obscrea 

t b t sands "« 1 'i aqsreaca 
"' ' 

res-add f - " 
ja < ru oaser 31 of W i Arbnokie : 

" hd' ' CREAM. ANI> RELAT8D 
1 < d> 1 
, v Weswrm. v I" - i^dl, x 

\"> t - P'o^cr result ^ben ihe am wiupswng. . , 
5 , , r tn ! <■ i t 



to a valtie below 100% 
can it ha allowed to 


; :sn< Lira 
, , >h; 


atei 
above tin 


figure. 

It is also known tfcsi 
solids content of the i 
degree of eabippina: ; 


:;: the high 
nm, the 3< 


" P , 


, ' t i - ' <oc 






overrun of fee order o 




ith inereas 


of the total solid _coi 
the desired volume ma 
heretofore employed, 




ake up in 
fret ; > 



pros 



•nt invention is based on the 
;at it wood] be desirable to pro- 
said eccTioiYiiejj: raauns for or: 



-. CX po r 



20 paring ; 
home, t 
superior 



: all of the proper 



heretofore tmat 
«a% arid aba 
; the .' iSuiK of t! : on; 



; . „ ,. {••, mos sic^v el nl - 

o-x a \ in the hard, - that ' no longer Ms ' coareeter 
- • crm-n- This occors also ;i taoeen 

t stop d 

,r prefer- tore, so ^ it paroalSy >a ^ and rs c 
tee or more re-frozen. , , . , 

Vi ! r coasidersRo tha ear 



varies the volume of the onainai aoneoors race,, Ancener co.ostop i; u,,^ ^ 

m , , ^ and oltioaaocia die frozee again- increase ot me aeons cornet a,- 

A:,i;;: t a^' ; ;1 ;'d r & \ ^ lower - i <. - <• 3 

^p^e- ^-Tsodhs per > volume, than sariiy reduces the career * > < 



.ed and at 
serving of 



be attained by 



a usefol highe! 



sndard mixes, 
unpalatable pro 
or i r ' ( "- «- to the 
will bt c 1 

, of standard formtdat 



Tbli: 



esfacn 



mgher ;;vemai 
consent most not be rnereaseci, 
increase tire- tendency to iacios 

y M i r w - 'v o v 
aerions is the problem of sandir; 
crseeeHiaadai; of kaaoae, that 
■ ■ „a. ; milk 



In fact, so 
;s censed 



shsE the 

jf tb« sug«r wowld be increased 
j , s s " ; st it 1 e 

, - - -> 1 „ t 1 > 1 "t 

\ 1 M ' ' f - 

water c;)otar;t, tiie iotcrniediara s, products 

i 03 be i ea at 
tenroeratwre of 1 r and do not ; 

reouire tie- ss d 
meretalK'. 4 . ,. 

I have foonn that a nambe: oi peerr prac- 

c v in 1, ' 81 10S 

tiie mhss unbalanced to produce novel ice ; 
ao-am tnh f " " ' 

„ ro d;s - vei sherein and on discharge from 
- r V , , i -rs of 
mast p-easina: itharactet, and _ which can be 

iceffllk'oT s" 

7 ^raadv n .t apeciiic gravho, i.e., a dor 
an ode a " 1 



solid 



. In addio 



markably free fron 



adrar 



whsci? 



and thus 



; ireeaiag 
trr of she 



■ .have dia 
he tolids c 
iccordancc e 



, despite 



i be nt; 

55 tain limits, not onlv to ar 
jjcss, but als 
the freezing 
more difficult 
Also, da xt 

00 sueroas in ree cream mixes o.oth earn syrup 
i \ 
, - n : oa a id a sodds bs ornited . r ^ , 

» i - ' s 

, „ P n . s 5 ^a as i J ! v tf ose, 



mpioyr-d a 



■f the 



65 ^ ;J , x ;> ^nd e«3 oa a 
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s freexi-T. Suct-es- 
ped mix can be 
: ssane pies>- 
ised so yield dff- 
Chis csr be dcrae 
a restaurants for 
cliitte freezmg. 
Smoti and d-spuc 
: vohjmc, rise soft 



obtained on dlscha; 



a the p 
i "body compar 
soft k 



ably with that of she knows soft ice crtara 
f spit if the hitters n L g« 
of solid;; per unit of vohime, and which > 

> m ex \t i 

warn, fn * idd c.t j 1 i 
found not only not to crystallize, but t~ 
aml.-li-.jU' . - I ! the hlmu" > 

of t < f v md * j product 

Pursraaot t e 3 rm a tc soft 

confections of si unique combination of 
properties are obtained cos discharge from an 
f'-'vl")! - j 0 . .r-nn ot ' - ' f to 
TM fork ) l! e > j 
c , * ti foi icrber m ; i- con- 
tra* ed wit 1 ti;e cot jmcro ill} t btsir bio v h 
tons foe ice cream, ice milk and sherbet 
mixes m respec >< t to 100%, 

^ to * «r„ 'v, t - u * 

ice cream aod ;co ooilh products have aa <;::■■ 
treroeiy mi , irooosso-dife toronre, n 

t Old S -j i i c j t ; r 

{'000 o, o ' i Ji !v loff,; 

in solids content is only about 10% to 25% 
owr standard saxes, far kss than the increase 
in volume 

[ <" ■> j v 

* hen a ; i — ' i - iitt nor r 

en as such. Tory tndt only very slowly, 
« after standing at room temperature 
r or n it i til r:e 

once and do no; sbosv anv separation of 
h i , i j « { 



whir 



afford 



out a great dea! of hhgi 
equipment. Keen after mn 
poractrre tor sort;;: rime, it ; 



dona! i 



OT&eut the appears 



s of t 



•stal- 



suckiness. The srowth- 
aess of texture is retained even ;,ft : -r to*/,- 
io.g, there beiog no ice or soyar crystals to 

- - ' 90 

1 1 <t 1 

t i, - , - \ , t , 

f stteaa ^am can be 

iefges i : te 

95 

topping for fruits, cakes, pancakes, wafli.es, 
crepes, conventional fre ereau cmd ; -„ !s , 
well as other , and it is 

soperior to whipped crest**! when osed its 
coifoe, la these tises, it is desirable to avoid ]{){? 

• o - < o e-i t o ' < * s r " Minds. 
In the absence of heat, the chilled topping 
«rs at 

room temp® eand c i - I ipped 
. i - t 5 j >~ . rt i< < ' ) 105 
to yield tasteful and paiatabie 
The unfrozen xsowssc-like cctsfectjou dis- 
charged from tit; pressurised container also 



nutritious, food for infants and cidldre; 
whero fmjtca products are preferably 
piven; for them the confections are desfv 
* de ?iih s rili; i mixes 



od 



iiC 



' oppo: 



hidogs, t, ^ as roasted oeifee bean er instant 

of > r ^ <■ lei 1 ( : - 

dried or glace fruits, and nuts; the mixture 



>. dot its C i ' r r -i 

> , \ , ' t ) ' " O' 

I 

1 s.mrd i u HQ 



15 



* 6i a 



i 



alt o 



r I ; etnp 

v p.. ! f ' 

as :he-c add to sis t.rihTne.Ss and bocry ot tree 
-I i 

h_ « j at.- % - J- <Uo^, ct re "i 
jtilphate. 

i t r i mixer, even r^a«y.b they - 
ia?r o(3> '>on 'J * 2^; -T' 
10 -chids content ^ » ! J 11 ^ ' 11 ,r 
:,ever tireless, yield an expanded , ot - 
fi.icrv h-dy mi of 1 ' - s "<■* 
fiaveor, deiwte an increase its volume ol at 
- ; > , ■ * - ■ r - 

: .... ,0,v:.-: :0-N :vimv,,.-. fO ytu- 



k-?<- twice rh:i-: or prior menierjE. or oro>op tl .-.s •'-•"■p 
and even 3 or ■ • tiroes the wlome of the <W* 
aquemjs ice. sreara or ice swifc mis; '"■ 

'When content:-: are ^ 'iriu rite 
nressurixed container car: bo footed at totsm 
temperature for a ecr- fcr 
the%Pnt:e:ator for nboot 6 -norn-Os; vthen 

, s - - 'X s i 1 

ind'sohnhejv 



about 5%: 3Jid Stigsr, 25% to 35%, The 
tfottl %ids contest amount* to 32% tc 42%. 
In accordance with the invention, rite 
\ , . v - Cv . - > 

i < N 

54'h . lee " n< i , tt r ■ 

to- 4,7%: and for sherbets it is flora 42% 

to 59%; 

Forfflufetiot ! - jresent .in 

^r- in < d 1> 1 
posien;?: For ice cream mix: 3, r a Why, 
to t <- % 

'i, "cut 1 o ~ N "> — ^ - 3 
, i ;e, agertr. nta 

„>i 2 < ' ^ «' i f ^ 

7%; , '% solids, 15 to J7%; >vK 
f , agents, IS io 1 ' 1 \ ^ ootret- 
iat i,%%: :%« 3:aiik solids., J% sweetenrog 
agents, induomg corn syrup sol«fc> 42%~™ 

r r 3ot'er u « - " 



^«hs UlKl 'ti'^ 
T- aeam anolie, in paoc-tai also to ice „ t , , r 

:vi% which differ from iee f - prhtelpaliy bv c i r , » ^ot or / ' 1 J 

% V ^ . hcom f erf ft: adding lactose Maeit i f c icer .e.ea.r, 

, > „. end" a :%o^ec v ing eiTect rh.n sncrosp;; thee ^ I may f ^ : 

= " , , , t. U > » snd cere , » ' , ^ s ; 

— spfoy 



toittai fro 
prepare it. 



ood that«ther a: 



rc« of fat, 
ma; fat or 
ace of all 



■ oi : t 



The 



riid 



50 



im<- a possible or p^ctiat 
-rt ^j^fcr a'lOht fat eoocent and 42% 



re -her n , jpJ -^o'^t The uvjaS 

cn;nposit(ons ior ccntmeroirrl tee cre.rnrs are 
65 t o ' 'i fohowio;: ranters: V. <- > 
" x, x •> - 1 v 1 

S ^ r -o 

- v Bo-chitier, 0.25% xo OJhl- 
J 10 n " 1 11 * i;r - c; * ^ ' cci! " 

fijv t r ' 2% to The: 

. 

Shefdatr osuaiie ' ! * 



\ ^' r a= . 

we;::!'t of about ' to H>;'c, } 
cmolshler ajacunrs to about d.^/e 
Tire mixes may aiso corn am s.taodaro navoor-- 
■ a?onts. such :n; wudh:! or cooceeo:e. eraso, 

Irated source of bntterfat foe ose in the xsnxca,. 
Tdetvfvor nnsaSted butter and fester ml tnay 

be is. i ^ t i 
tabt- fat s 
- ' f c oil or other acceprsbk r-o; ,it T [ 
1 nsed 

The- use r ' ' tt ni - 

e , < ne pro «c : drj tg M Km 

ij -taunts, si * ?f d^attta i 

,"■ " [ i ' 5 Kl 1 

solids. 

Ihe usual d kb ffliK c«w 

Jr - i i K s \r 1 ^ is 
?ort' to ' Sorbitol." 7% so- 9%, with a 
t ,,M W ? -rhert <f ?D ■ 1 In eb 
itnrii ■ f ' Min 

,2 K tn; ^ H 1 

s i t" 1 1 ' f>i 

, ^ a l.iii J 

,«',.-; - i" 

; , , jq ; v. , ice cream 

>rh 'induces h«r r< skitn t-uifc solids, and 

^ t 3 ' , tc >d O'S 1 I. , 

j r %- ro 3 J 1 1 proved 

42% and fecli addh Ky gem arable 



Shervt osuaiie iwvc i tohowtne con-- to ^ , p - — 

65 r n i 0 o ^ r r d.Mu b nm 



V.- hraj- if s",ee- nig asantj, .n- 
nc mi jar, ctstx 

syrup .Td i i rose In d ahetio 

mtess, sugar subs; ilexes, like sorbitol asa 

5 - J •> synthetic SWcU ncu 

The emalstfiers can to 1lwse' consmonly 
i v tin il u ' " "n 3r 

rn bs mono cd d iyoerlu » i 
fun at.' J'., <!' wei ! as scrb t 
10 ii i \ < < 

■ i IK 
which e. ' roboote of S0% >t . and 
» t I I r \ 
-1 1 ; s ; - { «■ - i 1 
15 - | 

person and yield ■■ product with srooothsr body 

The stabilizes aid r preventing fornaado" 

20 dude seed gtrrfis.. snob as boost beat; geny 
gelatin '0..VT t c 0,5',^h seaweed derivatives, 

» pack g _ 
Tsboeog Toy are charged into the container 
25 in an mm 1 ' ' ' 

. • i - peases 1 a du ed i» ' 
,r i t - rat > p t > ' r 
or vaf < 1 > 1 " 

About SO to 100 ibs/sa. in (5.62 to 7.03 
30 kg./cm.}. The gases which may be used ia- 
chti e 

o\a. puKnui i 'id ' 
K es .1) >\r- hf-^ '•'•-'i' s - pKiiaHuoso- 
et! re Freoc 15" md ctaS ro-cyclo- 
35 butane, or any other gases suitable tor admts- 
uire v> foods, alone or in admixture with 
!5e t t er Pi>t tv < 
nitrons oxide sad carton dioxide is used, tibe 
r ii irh < * ^ i - 1 t 1 1 
40 5055 oiThe tot r ' tiHe sv'h 

i tnix t x * " 

jm-j k is p rre< - >pfo a m xtm * 
t i . * 
of the "Freori 115" "Freorr" is a Registered 
45 Trade Mark. 

1 is i t i r v si cars 

a TWurTOr of liquefied gas which will 
oi rporase as iqoid m falls 

afsd the preaone likewise retid^ so fail, so that 
SQ t> <\ ' t ' is on! sTth 3 r 

IOK t ! i 

2rs" in iipyid form (the 'latter acting to 
depress the vapour pressure of xfce former) 

55 

ir 1 t a 
1 v coo 115 md T r e. 318 J be 



A .riishrre of 4 to 5 aoarss of Tar; ;: 5 oxide 
and 2 grams of "Freoa 115" has been found 
to bs satisfactory for 12 ez. (0.36 litres'; of 
mis io rh e pis; can. 

la arty case, enough vMsk gas Is charged 70 
latr the -i i t 
action b e espacdin < ^ s 
valve is opened, -vco' -toneb the "Freoo" 
v t -> soluble 
ttor h„ „ " ^ 75 

saspended :o the rots, aided - < r ) f * 
.paid s j > , -.f^ 

By die * Mi ( \ m, . y . > . y, y 
standard preoararao::;", as c;tK}i«ved -to the 
chdrris, is' meant farsowo tee creism. ice roi;b : 80 
and 

J i ' I Md o 

^ 1 1 rdiap t he m vent Iob 

ore presented ^ below by way of iiSostratio;;, 85 

Vaciila Ice Cr ^ ! : v i 

% by weight 

Heaey Cream - fay „ s ^ ^ 0 

Shim' Milk Powder ' 14, 

Cane St'gsr 10,. 
Corn Syrup Solids (42% Dex- 

■ 'em, 6.S 

Sodintre CaseiB&te &.4 (JS 

Lactose 2, 

Locus? Bean Gnar 0.13 

CatrageenJn 0.02 

- ' ' 1 ^ 0.2 

1 S tlphate 0,2 

Vanifla ristwa 0.0225 

Vanilla Okoresin (6 oz. 

strength) 0.0225 

Water 38.605 



ISO 



100,00 % 105 

; T-o;o strength" Is a measure of the 
« 'io av; ;nD don io be . < sia a d 
is the goaodiy dissolved in 1 yydlor; of aqoeous 
' e^> tl ^ ^ ; -M- , "1 told 

The toot! solids conteot i.e" ibis mix, ex- 
cluding the varrifia flavoring agent, wbs 
45 02? 



Th: 
IhtTF. for 



irab thei; 



the latter can sosr.ctimes be ased alone, 
Usuai-v ihco: ? to .15 g; ; jj 3 

<i5 pint size (0.4? Try; cat;' tv:h be ■ 



s a " e i ' i >sen ,r ; 

1 ^ 'n< ! die s; 1 a', 

C!8»5st«icy of a osno.sse, and was foood to 



hare a rdcaslo.s taste and S'avor, comparable 
to runner. A i» tcez- 

insr, it satfersd i?t> jj&ttccablc loss of •yehraie 
in<* r>o ,rv.'. i<'i i i of - <"ii waa nbsereed. 
J', 'i i - < > 

or < St had r tsing Hghtae witl 
out bme flafly, and had a desirable "chew:- 



\ mil 3 fee f re m Mis 16' Butted t 

% by weight 
Jfeaw Cream W9c baiterfai; 40. 

St P« wto 1235 
?> 



Tbe mix was treated as described 



The product obtained from sad; a ink 
was comparor e - v o~ io n- 



nercia " "> ! CTOa 1 1 
%<i<> abiot - «m- 

;; P.rs?;r" aaa a?;d nitrous oxide at a pres- 
sure of about 100 ibs./sq. such (7.0a 
kg./segxtn.}. 

Esameus 4 
Dial: : lat at M 

% by weight 
He i ^ i in m% btnaeitat; 40. 
Condensed Skim Milk 
solids) 



Locust Bean Gum 

Carra»eemn 
20 .Eoaalsider ' V 

Vanilla Extract 

Van-iba Oieoresia ("<* 
strength") 

Caldoin Sada-hata 
25 Water 



,1a 



worn 



Sorb 



■ s • .< 



Caseisate 
Ci\ < ^ Cydanuue 
Saccbaria 
Locust Bear. G 
Carrageenm 

Stdn n 
iict 1 U 1WS") 
Vanilla Extract 
Vanilla Okoreski ('% o 



The tswal solids contest of the mat, ex- 
clusive of the vomits flavouring agess, was 

30 The t.'\ ' v* - ..v^ . a 

H-aaniToe 1 1 i a — ' s ' t ' i a ~ri d which 
i i t< J 1 a 
( is J , < r nd er 

- ( < > >'> if- eream of 

a-a ooaT.aderd fat content, ail despite an overrun 
( ,j i v eas_ i ! no jds, cmi- 



mm 



Tfee total solids canton! of the mix was 
40.95%. . J , ■ , , , 

* TV f , > * 

the diabetic product otnatned was compar- 
able !3 taste and body < conmieretai 

, y sl > \ . 1 ( r ~ .,::<■ ' ; ' . bUY. 

neither the soft product discharged by the 
aerosol comaker cor the frozea product was 
&d?y or foamy. 
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Example 3 
L \! t 

% by w«gM 

Bean- Cream (40% b»t«rfstt} 
Skirn Milk Powder 
Cane Sugar 

Cora Syrup Solids (42%- 
Dextrose Eqstivaimt) 



15. 
15. 

10- 

6j6 



% by %veigbt 
474 
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Sodsam CaseiTiate 
f oj Bean Gum 
Carrageen in 

S pi tte 
FaaubifeT f i! TM < ^ <• 
Vaniifa F\"raar 
Vaniha Oteoresjti ("6 l 
strength") 
55 Water 



0.13 
QSB 
Q2 
0.2 

0.0225 

0.0225 
50.405 

k" vb 

H-;e toisi solid- coat«st, exdosive o? ;he 
% m ) fl vi 3i ^ J;; tit, « s H T 



r 

SWm Milk Powder 
Cane Sugar 

i S S 
Dextrose Equivalent} 
Loc-u;.t Bean Gura 

n T>pe 2 
Calcium Sulfate 

f eH ' N 

Citric Acid 



100,00 % 

The total solids content of the mix was 

The mis was treated as described its 

\ iaa 1 1 >red i.ned 

■:>aanparai>le to the commercial standard 
sherbet. 



There can be added to the mix a synthtfie: 
trait fiawufiag sgcat - use usasl saskli pro- 
portion, or a statable quantity of a seamed 
saturai fruit juice, fiic sxnmm ©{ water 
t i ii i > , - t-rrptr' ■> 

I f H2 C> J 1] Mi. t ! 

'i- - pr » oio s the km nSk 
powder and of the s(tgars. 



tower 1 tv>n* t p i jstj >r litre than 

. n -y v" ice cream, ^ v v.., 

its shape {or a considerable time at teem 
t ' -> i ted free 



> pit} 



e%/, 



" i . Extract 
VaaiSa Gieoresm ("6 ez. 
strength"} 



WHAT I CLAIM IS:- 
I \ rt t m o<xi 

pt v d.- ctii. ire v 
peikat psrtiaiiv dhsolv 
where;., she food' aiix is a 



ds costcct of the misc. 
■ilia flavouring agent, - 



30 pttssvmu 
200%. 1 

SBOWCd 5: 

km u ; 



the oe-iids costenr of 
essentially of an edible 
fat, and a sweetening j) 
proportions of t)»B 05 
stabilizing, thickening < 
■he motd solids contest 



earn. 



E:iA5i?u 7 
Chocolate Ice Cream Mix 

% by weigh; 
Heave Cream ; v < * 27,8 

Store Mibk Powder H.6 
Cane Sugar 13, 
( rn Si S ?2<?i P 8.) 



CaJci. 



tophae 



Emutsifier ("TM 108VS") 
Lolok: Bean. Gum 
Carrageeaiti 
Cocoa 
Vattillin 
Water 



OA 
0.2 



re era obit yi«g s 
ivnuring agents, 
j ice crsatti, ice 
die .range 



- - ^ < c ; t j k t 

42% t 59% : the gas being dissolved to the 
i to seed a decree that tits discharge frets 
ie. dispenser ton the mix 

is whipped by the expanding and escaping 
gas t© an over' f - ' C r> fhe ■ ire 
of ice cream cod ice milk rtttoes or o> at 
least 80% for sherbet mixes and yields an 
expanded pi •> 

as ice cream, ice milk or sherbet type, of 
pre dec-;. 

2, A package acco: cling to claim 1, where- 
i n k i ; < j t , 

10% to Idee ttt edible far., 11% to 17% 
of milk solids non-fat, and 17% to 25% 
of sweetening agents. 

, \ ^(.i.i < m < f r 
i the mix is a sherbet mix: ~r n ns, 1 < 
to 3% of edible fat, 3% » 7% of milk 
sctods non-fat and 42% to 52% of sugar.. 

4. Am i 1 o r" 

173 [ s 5 n i ; > 

to ? of edible b to 17 r ef mil 



r it extretBe stneotbnes s 
ilaveor r which, desrme t tor? 



it stabilizer m; ( 

iJ t < M 1" t 



rriikiai 



ism ~ 
mix and include? a anal! proportion of 
calcium sulphate .., .. 

S. A isacfcige aeoardmg 10 cssm '/, vvbate- 
5 is; the sweetening > i ' d lactose- i 
- r0 rt , f ,! ir ! ' 

a A pt > say of the 

preceding' claims wherein 
material" includes ooe or 
10 sweeteners. 

10. \ ccsioct'w.r, wed 
rttUlns a nresataieed vaived coeaoieer .haeroe, 
the; ) ffl aa' >ui c - cream ft " tee tb i 
part 

IS of rise sas feeing dissolved fe e mix, ti» 
composition and seed;; content of the root 
heitifi < < 1 ' al he mix irom 

tb>" coniaicer, it Is whipped with an overrun 
- at least '« felt;; j form-mating ' - 

20 < f m n T ^ 
V'Ts. vs l ^ 1 

type o! Ice resa . 
i 1U , f , i staottal pratac 

( - . i v ^ > 1 

2^ s ?oaents ks 

: stated: — 



Fat 1Q% to 16% 

Skim Milk Powder 11% to 179?; 
Sweetening Agems 17% t© 



of the 
com so: 
being 



of the type c-i 
sua the foHcwia 
the staled proportions: — 

Heaw Cream (40% 

btittcrfat 
Condensed skim mBk 

\ -tout ^ e6 % to , 
Sorbitol s ' 



% to 40% :d 



20 % 



:■ sweetening 



'soiid; 



A package acc 
in the mis contai 
ts its the proport 



32. A p 
whereia the 
portents in 
tioas: — 



•idfe« xt> cfema 10 
tl t. bowing com- 
ens stated: — 

10 % to 16 % 

g % to 10 % 



^ially the stated pre 



together 
agents, 
water. 



o;tem 
whipped wlth 



us of at 

ioast i60% into a form-rmtRiag mass of 
^a^..(:ke oedy and smoothness of te.etore 
i t fJ < j„ot , U 
type of ice cream, the rout eemtammg xm 
following component* in substantially the 



stated p 



ariioes 



j 'the halaoce being b ■ a- >' t 1 



Heave cream (40% buttertat} b% 

Si*?' milk powder lf% add 

< -ede> tot 1 -''% 
Gam arable 

toeeOsr with oae or more stabilizing, onalsi- 
fvias, .Savoorina; and Miffening agexus, toe 

105 

i \ t .a.. n e 5 > - i ^ 
10 k> 14,' -«-herei s coth 

at an overrun of from 160% to 350% 
obtained. , . „, 

% V -3< I t ' 15 

v g x ..w r *he overrun is freon 200% to ^ 

- - a 1 1 ' 0s .., 

j0 ta oi wherein the rare iociobe? t'.e:% 
' d 1 ' C : 

- , , . Jteordjie ' et\ of Ja « - 
30 to 17, therein the mix oottmts small 



sac!; 



; ckntos, sAooeis the ; 



proportions of a;; emulsifying agent, a 
sorbiloooig ager-r, ;;nd caicioit; • p ! , , 

19 A package Kcording to claim Ag 
v )er 1 ' emit g n i * tico 

into ub*raa r« 

20. A package containing a mix as danaed 
in any of claims 10 to 19, wherein the mix 

sulphate. 

A A r ck at C ! i»sd n a ;f clai m 
'* ^20. wherein the stveeteoing , 
-o i " - - . r ' 

22. I packag cos ig to i of a 

7 : 'oiis pxo- 

- ethane, 

k. t o i . , > ? , < \ or 

carbon dioxide,, or a mixrote of two or jscre 
of these gases, 

V pa i 1 r ihe 

small proportions of mdAnr casemate and 
t " , •> , s* H > > 11 \ 

A V food package claimed in ) ol 
!' ^ i'\ n ir A iu si\unu' 
a;: herein described. 

•25. The .: it * a mix as 

daiined in any of ;,he preceding claims, in a 
tt t c r m t is i r t rig 

rite mix into a container provided with a 
ikt >. n j 1 i „ 3 ,< ^ 

th 

propdlatti, chilling the container and dis- 
charging she mix. from the container to - 
vide 3.' >pj" ij? nisN with 

an nvei it oi it es 
ice cream and ice m A inkes or at at 
80% 

mass to form ao roe cream, ice xmlk or sherbet 
type of product, 

26. A process {at the m&aufactore of a 
enspenyng vt n ,f r n pi. jnooar 

oeoti - paraticn j form-ret riins ocas 
of whipped mix of the type of ice "cream 
»! P e r 

product t f j \ {J d 

■si in tj i ,! homr 

ge i >> t«jcc ' i n a valved 

container m j ricr of the con 

t r i fe the 

gas which is soluble in the mix, said c 
\ nag ot'i 1 > , - t 
i teria rt em > r > ibii ~ v 
Oawuting agon;; and water, the tors 
content of die mix ranging from •• 



t cpon opaoio 



54%, s 
yaive, t 

is discharc;,- , i p ? ng 

-.hereof to an overrun of IcOcC. to 2500,?; bli- 
the expansion of tfte gas dissolved therein 

1 1 0- ;| ' >Oi 1 X „n , T ^ 

which is capable of being frozen to an ice 
< * \x ■>! it . art 
2" ri v a h i froze con- 

1 ! ' \ ^ 

' 6 ■> , > a h' , T 

ntrodi ng be 3»is tato 

1 fd . I 1 <. '1 M 1 

nazaic, chargina rho cao:ainer scith a parttaliv 
solobic gasaeos propoha.ct. chilhot; the eon- 
lifter and disch ok the etn 

" 5 i ' ' in u 

roars cash an overrun of at least idiryh, attd 

ng this n <t it k eant typ 

ef product. 

2h A privt.- 
dispensing i t 
^ lent s prep; ra ret tin no: tnass 

of whipped mis of the type of ice"cresHt 
which o u"i u g j to form a 

product of good hody, texrore, and paJata- 



s ' v to 16% of 

i > h ' <s 11 'A 
.aoentog materiai, and sntaii 
aatoisiiicr, a stabiiiaing ageot 



• subset 



with -'not ^reof to aa 

■• • t • - 
pansiott of the toss dissolved in die mix to 
' t d a n- , - - { <irs< which 

is capable of being frozen to form an Jce 
arcana wpo of prodnct. 

Agents for the Anpilcttnt. 
STANLEY POPf'LKWELL, FE.ANCIS & 
ROSS, 
caisrterad Pateor Agents. 
Corsitor House. 

9 11 Oorsitnr Street, 

London, li.C.4. ' 



a Iter Mersey's ^v.-wy Athe.r, hy Ow Cet:ri.or Press, L-ssraniotmi Sea AA.l 
ay > F^if-ai (StrAe, Sjyy -. , h , iCjiMi^s .henOo;! tVCCA AtV/tri^!! 



